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Let this Booklet cut down 
your engine and chassis troubles and repairs 
VERY automobilist who wants to cut down 
kK, repair bills should have this Booklet. It strikes 


in the opening sentence, “One half of which come from this dangerous practice. 
dollar spent for automobile repairs is wasted!” e @¢ 6 


its keynote 


every 

Every year American motorists spend at least 
one hundred million dollars unnecessarily for engine 
repairs. 

Our Booklet, “Correct Lubrication,” diagnoses /ar repair fund which represents sheer waste. 
the cause of much of this immense national waste. 
It deals simply and scientifically with first causes. 
let, “Correct Lubrication.” The 
now ready. It contains the facts. 


It discusses causes of repairs, engine factors, 
lubrication factors, carbon formation. It describes 
where they are important—where they 
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oil tests 
mean nothing, or worse than nothing. 
It deals with transmission and differ- 


ential lubrication, explaining why lu- tage. 


ohne 


brication practice of a few years back 
why old practice 
points to repair bills. 





is today obsolete copy today. In writing, please 


dress our nearest Braach. 


Mobiloils 


A grade for each type of motor 
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00,000,000 Repair Waste 


The temptation to use heavier oil in worn. engines 
is dealt with. The Booklet points out the penalties 


You may think that you have no avoidable repairs. 
So do millions of other motorists! And they are the 
very men who contribute to the hundred million dol- 


Motorists need information on this vital subject. 
This information is provided for you in our Book- 
edition is 
They are sim- 
ply presented — easy to get at, easy to read, easy 
to understand and easy to apply im- 
mediately to your financial advan- 


The Booklet is free. Send for your 
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Chart of 


Recommendations 
How to Read the Chart: 
Bee correct grades of Gargoyle Mobiloils for 
engine lubncanon of both passenger and com- 
mercial cars are specified in the Chart below. 


A means Gargoyle Mobilod “A” 

B means Gary ~yle Mobiloil «B” 

E means Gargoyle Mobdilod «E” 

Arc means Gargoyle Mobilod Arcuc 
Where different grades are recommended for summer 
be followed during the entire period when freezing 








emp may be exp 
The danons for p makes of engines 
used in many cars are listed sep ty for ' 















































cee we | wee | oe | oe | or 
NAMES OF T - 
AUTOMOBILES AND 5 j 5 
MOTOR TRUCKS = i § 
hed z z 
on ak A lace] A Are | A Arc 
Rt ee Dl A 
Beh (York, Pu) A anata 
Maa te A A Asc | A [Arc] A 
— ASHSHSHRSHS 
pony JAre jAre JArc [Are Ase Ace 
ores nieine a he alata 
haere ALALALALALALAL ALA 
heme Sur rc Jar fase fare [Are Jar [Ase fare 
ore Ba re lave fare faze fare [Ase fare [Ave [Are 
SD oy Oe 4 A pA fare a lan 
oa ase Ase fase Ase | A pre abe A law 
retort (Ae JAse Jase jAve Are lAre Are (Are Arc | 
Conmeaghon ATATATATALATALALAlA 
Dag (1 oom) i A Vase Are Are | A Ase 
- «@ rom) 
TO eremmsees 219% OG O04 — 
Brocbers An pa fax fr fm Jr a Tam An 
= Abel aAbelapel ttt” 
Ford EL EL EL EL ESE; E ele le 
Prembbeon ALALALALALALALALALA 
Graat (6 cyt) A A A lame | A lAre | A [Acc 
= (Com't) (Model 12) A Ae i 
Haye (6 of Alar] A fa | A fare | A fare] A (Are 
) 
ee oD AJALA alate AvATALA 
, 
= Boyt) ee ATA ahs AIA 
Hoteses LALA Bia : ! ! 
= thst nanos 
Herfbert () 4 ton) ALALALATLALATLA)ALA Ave 
Se er ene 
Indiana |! ton) * A An | A Age] A Aw 
- Goun Al's Ata Ala ala AIA 
to. i 
- (Sea) ALATA: ALA Awl A Arwei AA 
~All Orher Models ATALA|LALA/ALA Aw) A Ar 
— alan |S Pc[a anf | 
Sem A'ALAIA 
nd - aa ewe A Ave] A Age] A Are| A An] A Are 
LaFayette ‘lnduanapaie afajlalalL | ; 
Lemington (Commaearal Eng) Arc |Ase [Are Are Ave Arc pare Arc Are Arc 
Liberty dod eed oad cal ous tad eal atone 
Uaceers ke ALElAlElAjelaleleje 
McfF arian Al ALA Arc] A Arc] A Ar] A Arc 
ee $1} | A An A Ag ain 
) ' 
Mabene A A An Alar | A Ase] A Ave 
Marmce ATALALALAS ALAS ALALA 
Maree lare JAre le jAre fAse Are [Are Arc 
Mercer AIA aaa ATALAIA 
acters Arc} A lAee | A tac | A Acc | A Ar 
MHM pre Tare Hare ive Jace [Are YArr Are fare Ae 
~ (Model 671) = - = ava 
~ (Commercial) Quad) AlA ALA qe AA i 
“ (1 see and 2 con) A A Ani A A Ar 
Nee tide ode a Pataralaraia 
= a a a a oe 
> re A 
Nowa Are 
hd Hochony Are pe ef A An} A An 
Onenda (5 vom) ATALATALA jAsc Ac Arc 
PGE ccrvetammeremens 1 sy ean ae a 
Oweriand A Arc] A [Ase lAse pare (Ase ‘Are Are ‘Asc 
Pechard ¥ ata ALATA ALALALALA 
Pecems, RRS RIA 4 se 
cl ee ON a 
Praseas A, AlaAlala apa tn ala 
Prerce-Arrom ALATALALALALALALA A 
~ = (Cam) (5 ton) ALALALALAL A Ar Aw An 
aes AS TET, 
Prem: A\AILALA ae ALAL AIA 
Rains (154 tom) Cir wee ow H , 
= Re emee haodete Pees i bio A iAw ‘hoe 
Reo MK iA T A [ocd A AA | A An 
ReVere AAR AURL ALATA ac 
Rt V Knughe Bi aj Bial.j ' 
Sanbord (5 ton) A | A [Ace Ae fare Ac | A! A 
NE atoms 3 ah I 
Seaecs Atac| a A Ave Hse Ave 
Seqnal (Moet R) AlA ata A | A Pare ee fare ‘Ase 
eee i i it i 
= s1Sisiaiaialsspem 
Te Ala A amc] A tare] AlAs | Aare 
Seetz A; ALALATA ATA ATALA 
=e ALATA ALA ATALA ; 
Ward LaFrance ALATA) Alara} | 
White (16 vatve) } A, ATALAL AYA 
a lace jase Jase [Ace fate Ate Jase (Ase fare Ase 
Widtys Koh Bl ALBIATB ALB ATA A 
=" ju: ise Yue ft ca foc: fcs ce 
Wetoe face Tare Pare face fare ‘Are fase ‘ase [ase ‘ace 
Prominent Makes of Engines 
Reaver (Models -JA-JBand ION ASAP AL ALAS ALAA 
= at Ont Meee elt A lAsc | A lAre A Arc | A Awe 
Bro erorrus Wro-1 alalalajalajata Ala 
(TU-XU-XTU-Ye YTU...j} | } } } 
Bods All Orker Modeia A lave} A A Asc] A lawe | A Ave 
ares Lee MSS 
* All Orher Models Are Are [Are sm fare las te Thee 
Se as aoa A’) RPTIAPKI ACLS we oY 
: 
ay 5M Otter Monten. ire se re (Ave Jae (Ave Jie (Ave ee ‘Ave 
hake 1U-S.V sed VAS. 2 f A; ALALALALA 
Miatiey ae iy SE Ea 
Ay A A cD A Ag] A 
Modei 108) Are 
en A Ocker sti alatalatalafata 
Rocheste: Atajatal | 
Wate te FU) aAlalalalata 
- A ‘Are | A jar] A Arc] A A Acc 
. AA A ATA “4 A}A AIA 
Wisconsin (Models Q & QU) A Aw A [Arc A Aw 
” A ALA ALALALALATALA 


























VACUUM OIL COMPANY 











NOMESTIC 


BRANCHES New York (Main Office) Philadelphia Buffaio 


Boston Pittsburgh 


Chicago Detroit 








Minneapolis 


Indianapolis Kansas City, Kan. 








Des Moines 


Jatla 














, 





| 


i 


alle 




















TT 























AUTEUR 
THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 


VOR 26 | NEW YORK. JUNE 25, 1921 


NUMBER 26 | 








15 CENTS A COPY 
20 CENTS IN CANADA 





1. Eye of worker bee (15): thin seetion eut horizontally through the middle of the organ, showing the radial arrangement of the retinal cones. 2. Eyes of the fiddler crab (5): these compound eves 
on the ends of their movable stalks are capable of being pointed in all directions. 3. Eye of crayfish (15): section prepared for the microscope, showing the cornea, which in this species’ is ofte 
moulted and replaced by a new one. 4. Head of gammarus, an amphipod crustacean (12): the unstalked compound eye here assumes a primitive form, its fusion with the carapace being marked 
only by a slight bulve. 5. Cornea of a butterfly’s eye (200): there are 17,000 of these facets in the compound eye of this insect, each unit representing a complete eye in itself. 6. Head of 

the wood-borer (8) : the great expansion of the eyes in this beetle is an adaptation to enable it the better to see its prey. 7. Chauloides pectinicornis, a fierce huntress of the ponds ( ): note the 
three simple eyes arranged in a triangle at the front of the head, between the two compound eyes. 8. The giant water-bug (12): these great compound eyes are for the purpose of seeir he 


through a reeenn: . mes 2 ‘ . . ‘ P 
ugh a reasonable distance of water. This insect will attack a fair-sized frog. 9. Small garden spider (12): this familiar species has eight simple ocelli, which are supposed to functior 


the dark than compound eyes, which the creature lacks entirely. The figures in parentheses indicate magnification in diameters 


Typical eyes of insects and crustaceans, showing simple and compound, stalked and unstalked forms—(See page 509) 


Tue Screntiric American, June 25, 1921. Volume 124, Number 26. Published weekly by Scientific American Publishing Company at 233 Broadway, New York, N. Y. Subscription price, $6.00 per year. 
Entered as second-class matter June 13, 1879, at the post ollice at New York, N. Y., under the act of March 3, 1879 
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i Iitu ted 3 es m be 
(ompromise, with a Big Stick 
r *HREE navie f commanding importance stand 
ela } themselves those of the United 
State Great Britain and Japan. Each of these 
iders a big navy essential for its welfare 
he f continent and entirely self-supporting 
he other two are islands of limited area, and there 
‘ ! el dependent upon the Keeping open of 
; itions for their existence Particularly is 
f Great Britain, since the sea is not only the 
rough which flow her supplies of food and raw 
tet , but it is the only link which binds together 
y elements of an empire of some 400 million 
ople It is for this reason that she has hitherto in 
sted on possessing a navy of sufficient strength te 
keep open the sea routes against any possible enemy or 
ombination of enemies 
We are more happily situated; for so vast is the 


extent ef our country, so varied and abundant are its 


ouret that even if a combination of enemies could 
ckade our coasts we could suppert ourselves indefi 
and with our great manpower and unrivaled 
proaductive capavtity, we could quickly crush any expe- 
litionary force that might land on our shores. The call 
for a big navy is based upon considerations of our ex 
ensive coast line which we must defend, upon the fact 
hat we have the Philippines, Hawaii and Porto Rico to 
protect, and the further fact that the Navy now has 
uder its care the second lirgest merchant fleet in the 
rid 


fhe British First Lord, re 
abandoned its policy of 


would be 


through its 
had 
and for 


Admiralty 


ently announced that it 


supreme navy the future 


building a 


ontent with a nuvy equal to any other; that is to say, 


f the same strength as our own rhis momentous 
ibandonment of a policy which has the sanction of 
enturies of British history behind it, was accom 


Britain refused 
United 
AS pre wf of 


Britain 


(reat 
the 


munied with the statement that 


growing strength of States 


regard the 
Navy as any menace to her own security 
this (reat 
strength down to the bone, and has 


effective 


rounl faith of 


ihe xz 


pronouncement, 
ival 


fleet 


has cut her n 


crapped a which is comparable in 


trength to the unbalanced tleet which we possessed 

fia She has not laid down a ship since the armi 
ice, and has only now authorized four battleships as 
replacements for her eurlier battleships which are 
vithin a year or two of the obsolescent stage 

Japan has # program of new construction on hand 
lhe ships she is actually building represent only a 
iir proportional addition to her existing fleet. She 
has also authorized an additional program for which 
no appropriations have been made, being stimulated 
to do this (so her statesmen have said) by the large 
rogram of new construction in the United States 


Work on the new Japanese pregram is being heid up, 
pending the discussions on disarmament which are now 
under consideration: Great Britain recently voted a 
small sum to be expended this year in laying the 


keels of their proposed four ships 

President Harding, with the concurrence of both 
Houses of Congress, purposes to call a conference in 
which the three nations can gather about the table and 
arrange for an understanding as to the future size of 
heir respective nuvic the amount of new construction 

be undertaken and, probably, for a division of the 
work of keeping the seven seas open and safe for the 
traftic of the world 

“Disarmament” is the generic term by which the 
obiect of the conference has been designated The 
tern misteading No advocate of the movement ex 


should lead to absolute disarma 


vis! that it 
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call the navies con- 


their battleships, disband 


Harding will not 
sink 
und dismantle their dockyvards, A 


ment. Mr upon 


cerned to their crews, 
is as essential 
A better desig- 
arm- 


navy 


to a nation as a police force to a city 


would be “regulated” or “non-competitive” 


Should 


nation 


ament this be brought about, the mad race 


au competition born 
hatred 


of one nation to outstrip another 
of fear heat by 


will 


and lashed to white national 
Distrust will give place to discussion, rabid 

the 
acknowledged re 


of the 


end 
and strength of 
the 


commitments 


hate-mongering to calm reason, 


navies will be proportioned to 


sponsibilities and proper nations 


concerned 


But we must not go into the conference ‘oom with a 


big stick in our hands, Strange to say, there is danger 


of this; for you may meet both in the Navy Depart- 
ment and in the Senate men who will say: “Let us 
complete or insist upon the completion of the whole 
1916 program before we enter any conference. That 
will put us in a strong position, and we can thus bring 
Japan and Great Britain to our terms.” Could any 
thing be more fatuous—or more naive. As Senator 


Borah so aptly said: “If we enter the conference with 


our navy shipbuilding going full blast, Japan will not 


listen to our words—she will be hearing the clatter of 
the 


There 


riveting hammers outside the door.” 


might be some economic loss if the three na- 


tions shut down absolutely for the few months during 
which the conference met; but we have faith to believe 
that the the 
cutting down of future naval budgets, and a thousand- 


loss would be made up a hundredfold in 


fold in the moral gain to the world at large, 


Shipping Troubles 
Ik. have before us an analysis by the editor 
World of the discouraging 
conditions which existed in the British Mer- 


of the Shipping 


chant Marine in the spring of the present year. It is 
the statement of one of the world’s best authorities on 
and all that he 
repeated with greater empha 


shipping matters, says of conditions 
three months ago may he 
read this material without be- 
ing struck by the fact that like causes have produced 
like effec 


on the 


sis today. One cannot 


ts on our side of the Atlantic. In commenting 


report of the Liverpool Shipping Association, 


attention is drawn to the fact that though the ship- 


carrying power now available in the world is  suffi- 
cient to deal with a larger volume of overseas traffic 
than was handled in 1913, and the needs of Great 


Britain as a consumer are greater than ever before, yet 
in 1920 the the 
dom was in weight 19 per cent below, and the exports 
6 per cent below those dealt with in 1914. 
course, the situation is considerably worse than that. 
In 1920, the British available 
at least equal to, and the foreign tonnage available was 
afloat in 1913, there was used in 


overseas commerce of United King- 


Today, of 
was 


although tonnage 


far in excess of, that 


the overseas trade of the United Kingdom in 1920 
ship-carrying power only in the proportion of 80 against 
the 100 employed in 1913. Furthermore, although 


more ships were employed, under the present condi- 


tions it is taking five ships to do the work that was 
performed by four ships in 1914. 

Bearing in mind conditions in the deep sea trade in 
this country, there is something familiar in the British 
We are told that the 


advance in wages has raised the cost of production and 


analysis of their own troubles, 


transport, making it impossible for the British to sell 
their exports in foreign markets. We are assured that, 
in the main, it is the advance in food prices which has 
brought about such an Take note 
also of the fact that they have reached the maximum 
traflic which can be dealt with through the ports work- 
ing under prevailing conditions, and unless those con- 
will be possible to import 


advance in wages. 


ditions can be altered, it 
five-sixths of the overseas supplies of food ob- 
Hence follow scarcity 


only 
tained under pre-war conditions, 
und high prices; continued demands for high wages to 
meet those prices; a cost of production which makes 
selling of manufactures and coal in foreign markets an 
constant curtailment of production; a 
and last, a further and inevitable 
reduction in imports. Thus the whole thing runs in an 
endless circie, and it can truly be said that, with modi- 
flections due to local conditions, we are passing through 
The principal modification as be- 


impossibility ; 


decrease in exports; 


i Similar experience. 
tween us and Great Britain is the question of exchange ; 
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but of our merchant marine, as of theirs, it is true that { 
the greatly increased costs of operation constitute g 
severe handicap. Indeed, in this respect we are ing } 
more parlous state than they; this for the reason that 
our impossible navigation laws-——the burden laid upon 
our shipping by the LaFollette Act—renders 
successful competition on a common rate basis out of 


suicidal 
the question, 


Developing White Coal Resources of France 
RANCE proved herself heroic in the war, and 
she is showing herself to be not less so in the 
peace which has followed. Of men she sacrificed 

nigh upon one and one-half million, and of her land, 

ever so dear to the heart of a Frenchman, she lost the 


fairest, and industrially the most productive section 
Speaking of her peacetime effort, we use the term 
“heroic” advisedly; for the statistics which the Goy- 


ernment has recently given out showing what has al- 


ready been done in reconstruction of her devastated 
provinces, prove what a stupendous effort this sorely 
stricken people has made. 

The coal which Germany is now sending into France 
will partly fill the gap which was caused by the enemy 
destruction of the Lens coal fields, and the French Goy 
ernment is now planning to reinforce the steam-power 
output of the country by the development of the abun- 
dant waterpower which the rivers of the 
country, and particularly in the River Rhone. 

According te a statement by President Millerand, 
France is about to undertake the greatest series of en- 
gineering efforts ever attempted in that country, by its 
the canal from the Rhine to the 
Rhone, with the execution of large hydro 
electric projects Which form part of the scheme. The 
which, if we remember rightly, owed 

to the genius of that great engineer- 
is to be widened and deepened so 


resides in 


reconstruction of 
together 
existing canal 
its construction 
soldier, Napoleon I., 
as to permit the passage of shipping between the North 
Sea and the Mediterranean. 

The Rhone, in the upper part of its runs 
through gorges which lend themselves admirably to | 
the construction of short but lofty dams, and for the i 


course, 


present the French engineers are concentrating their | 
attention on two such structures, them 200 

feet in height. One of these installations will yield 

120,000 horsepower on a normal flow of the river, and 

dam will add another 300,000 horsepower. 

After these two dams have been completed, other hydro | 
electric plants will be built in various gorges of the | 
river which, upon their completion in future years, [ 
will place a total of one million horsepower at the 
disposal of the industries of the south of France. In 
the construction of these large dams it is probable 
that American practise will be followed; and we ut- 
derstand that a commission of French engineers is 
making a study of the extensive works built by our 
own Government Reclamation Service for development 
of the arid lands of the western continent. The ma 
terial of construction will be concrete, and we under 
stand that a facing of special brick will be laid upon 
the upstream face of the dams. It is estimated that 
it will take about four years to complete the first part 
of this great project, and the indications are that the 
entire cost of the works will be repaid, at the present 
within five years after the 


each of 


a second 


— 


rates for electric 
power stations commence operation. 


power, 


Venus vs. Comet 

© more amusing incident of popular science mis- 

informed has come to our attention than the 
P one that kept all New York agog on the after 
noon of June 13th. This was a beautiful clear day; 
and Venus was an evening star, neither insufficiently 
arrived nor too far gone. This of course meant that 
she was easily visible to the naked eye in broad day 
light, if the eye could but be turned upon the exact spot. 
By some merry accident, some unidentified person's 
uninformed eve turned, and the glad tidings 
spread through the city that the Pons-Winnecke comet, 
which had been much mentioned in the papers, was t@ § 
be seen. The serious business of the city was entirely y 
given over in favor of star-gazing, and thousands of 
people saw the “comet,” or pretended they did, until © 
the early having consulted us and 
other authorities, gave the thing away. The comet, of } 
course, is quite beyond the power of the unaided eyé 


Was so 





evening papers, 
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Electricity 


Photographs Through Walls.—To prove the immense 
penetrating powers of X-rays, M. Contremoulin, before 
the French Academy of Science, produced photographs 
of human bones which were taken across a courtyard 
»50 feet broad and through a thick brick wall. This 
shows the necessity of proper protection when using 
powerful X-ray apparatus. 

Barranquilla Radio Station.—It is reported that 
the towers and buildings of the radio station at Barran- 
quilla, property of the Marconi Wireless Telegraph 
Company, are now completed, and the arrival of the 
further equipment is all that is necessary to place the 
station in operating condition. The site of the station 
is on the high ground about 214 miles from the business 
section of Barranquilla. 

Port Burwell Radio.—The opening of the new radio 
telegraph station at Port Burwell, Ontario, is an- 
nounced by the Canadian Department of Naval Service. 
This station has been equipped with the most modern 
sending and receiving apparatus. Three expert op- 
erators are in attendance and its range covers the en 
tire expanse of Lake Erie, as well as linking up with 
the chain of radio telegraph stations now extending 
from Port Arthur to the sea, thence to Labrador and 
the outer reaches of Nova Scotia and Newfoundland. 

Finland’s First Radio School has been in opera- 
tion since the end of September, 1920, as the result of 
England’s new law prohibiting all ships of more than 
1.600 tons from remaining in English harbors without 
a radio apparatus. Only those persons were admitted 
to the school who had served previously as military 
radio operators in Finland. Eleven pupils completed 
the course in December and received their certificates. 
The school is private and without Government support. 
Up to the present time very few Finnish vessels have 
heen equipped with radio, but it is expected that others 
will soon instal it. 

A High-Capacity Storage Battery. — A description 
of a very thin plate storage battery having about three 
times the exposed surface per pound of material com 
pared with any other commercial battery was given in 
a recent paper read before the American Electrochem- 
ical Society. The electrical output per unit weight of 
lead and active material is 50 to 200 per cent higher 
than that of the standard types, and it is less subject 
to mechanical defects and variability. Batteries may 
be rebuilt by shipping charged elements wrapped in 
paper, the separators between the plates not allowing 
them to dry out in transit. 

Retarding the Action of Electro-Magnets. — The 
attraction of an armature by an electromagnet may be 
retarded by winding a short-circuited coil on the mag- 
netic circuit, In order to get the longest retardation 
the reluctance of the magnetic circuit, the resistance 
of the short-circuited winding. and the remanence of 
the iron should be small, states an authority in Plectro 
technische Zeitschrift. This authority has constructed 
an electro-magnet in which the time lag in its opera- 
tion may be adjusted from 2 to 8 seconds, This de- 
vice has found practical application in the operation of 
lighted buoys, so as to give flashes of light at regular 
intervals. 

Mexico’s Chihuahua Radio Station.—A combination 
of radio and radio telephone station will shortly be in 
operation in the city of Chihuahua, according to Consul 
J. B. Stewart. The station will have a range of 6,000 
miles, thus putting Chihuahua in direct communication 
with all parts of the United States, Europe, and other 
countries. Some time ago an American company con- 
tracted with the Governor of Chihuahua for the erec- 
tion of this radio station, and the manager of the com- 
pany states that the material and apparatus have al- 
ready begun to arrive at El Paso, Texas. A station 
will probably be installed at QOjinago and Ciudad 
Juarez and, iater on, at Madera, Chihuahua. Steps 
have also been taken to instal radio communication 
for certain mining and smelting companies. 

Finland’s Radio Station. — A new Poulsen station 
for radio telegraphy has been completed at Sandhamn, 
a short distance from Helsingfors, Finland. A_ 10- 
kilowatt primary-effect Telefunken radio station has 
heen there for some time, connecting with German, 
Swedish, Norwegian, Russian, Esthonian and Latvian 
stations, but the new station is still more powerful 
and establishes connections with all the principal coun 
tries of Europe. Experiments, conducted under direc- 
tion of the chief of Finland’s radio service, have es 
tablished sharp and clear communication with the 
English radio station at Poldhu—a distance of some 
1,500 miles—and the signals were clearly heard at the 
English Chelmsford station and the Danish Lyngby 
Station. Connections were also established with the 
hearer stations at Berlin, Kiénigsburg and Petrograd. 
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Maps as Paper for Stamps.—Many of the new re- 
publics which were a by-product of the war are utiliz- 
ing all kinds of material for their needs. For example, 
Latvia prints her stamps on the back of maps. Paper 
used for maps is generally good, so the reverse of the 
sheet makes an excellent white paper for stamps. 


We Are Now All Counted.—Final statistics placing 
the total population of continental United States at 
105,710,620, or 27,512 more than announced last Octo- 
ber, when preliminary figures were given out. Final 
figures place the total population of the outlying pos- 
sessions of the United States at 12,148,738, which 
brings the population of the entire country and its 
possessions to 117,859,358. 


How to Find Lost Radium.—A doctor recently threw 
away a $6,000 tube of radium which became mixed 
up with some bandages which were consigned to the 
furnace. A radium expert was summoned and he 
sprinkled zine sulfide all about the cellar and then 
turned out the lights. Soon the anxious watchers saw 
a small glowing patch among the ashes in the furnace 
and found the tube of radium which, by its action, 
had caused the zine sulfide to become luminous. The 
doctor will be more careful in future. 

Now the “Curie”.—So far as we can remember only 
one letter in a daily newspaper called attention to the 
“curie” which belongs to the family of the watt, the 
volt, the ohm, the farad, ete. At the International 
Congress of Radiology which was held in Brussels in 
1910, of which Mme. Curie was president, it was agreed 
to call the unit of radio-activity—namely, the amount 
of radium emanation which is in equilibrium with one 
gram of radium—by the very appropriate name, the 
“curie.” (As in studying radium one works with ex 
ceedingly small quahtities, it is the term “millicurie”’ 
that is in most frequent use,) Thus as long as science 
lusts will the name of Mme. Curie be perpetuated. 


The “River of Doubt” To Be Cleared Up.—The Mul- 
ford Biological Expedition, which will pick up the lost 
trail of the Roosevelt “River of Doubt,” has just sailed. 
The expedition is headed by Dr. Henry H. Rusby of the 
Columbia University School of Pharmacy and has 
among its other members Dr, Frederick L. Hoffman, 
statistician and third vice-president of the Prudential 
Insurance Company ; Dr. Orman E, White of the Brook- 
lyn Botanical Gardens; Dr, William M. Mann, assist- 
ant entomologist of the United States Bureau of Ento- 
mology; Dr. Everett Pearson, ichthyologist of the In- 
diana University, and George F. McCarthy, expert pho- 
tographer. They will spend two years in uncharted 
regions and expect to trace the “River of Doubt” to its 
source, incidentally collecting fauna and flora, par- 
ticularly rare plants and herbs for chemists and medical 
professors. 


German Casualties. — Germany's casualties in the 
great war were placed at 6,888,982 by Dr. William S. 
Bainbridge of New York, Commander in the Naval 
Medical Corps, in a recent address at Boston before 
the Association of Military Surgeons of the United 
States. The figure was determined through two years’ 
service in Germany during the war as an observer and 
from the study of official and semi-official publications 
and statements in German, Dutch and Scandinavian 
magazines. The German losses were divided as fol- 
lows: Killed in battle, 1,531,148: missing, 991,340; 
wounded, 4,211,481; died of disease, 155,013. It had 
been absolutely established however, he stated, that 
90 per cent of the German wounded were refitted for 
service in the field or at the base hospitals, or ren- 
dered self-supporting. Of the sick and wounded who 
reached the home hospitals in Germany only 1.6 per 
cent died. 


Alcohol from Tropical Jungles.—We clutch at any- 
thing as a substitute for gasoline. Professor Whitford 
of the Yale School of Forestry says that alcohol could 
be economically manufactured from the moist vegeta- 
tion of tropical forests and jungles. “The evidence is 
conclusive,” said Professor Whitford, “That the trop- 
ical sun has the power to store up more energy in the 
form of cellulose in a given time than has the tem- 
perate sun. If this is in a utilizable form it remains 
for the ingenuity of man to overcome the difficulties of 
nrofitably applying it. With the increasing needs of 
the nation it is reasonable to expect that 
later it will be necessary to utilize more fully the plant 
resources of the tropics.” Professor Whitford said that 
the annual production of alcohot from the nipa plant in 
the Philippines was now nearly 3,000,000 gallons and 
that one distillery there had produced 93 per cent alco 
hol at a cost of about 20 cents a gallon, and if operated 
to full capacity could make it at a cost of 15 cents a 
gallon. 


sooner or 
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Engineering 

Second Simplon Tunnel.— This tunnel, begun in 
March, 1911, is 98 per cent completed, ‘The first tunne! 
was begun in 1898 and opened for traffic in 1906 

Disk Bearings. — What is said to be 
new principle in bearing design has just 
Great Britain, as the result of prolonged 
the scientific investigators of a leading bail-bearing 
manufacturer in that country. The this 
new design are disk-shaped, with rounded peripheries, 
and are said to combine the low frictional 
of the ball bearing type with the greater carrying ca 
pacity of the roller bearing. 

Alberta’s Big Projects. — Tremendous irrigation 
projects are planned in Alberta as the result of the 
provincial government backing the $5,400,000 bonds of 
the Lethbridge Northern District, and it is estimated 
that the total amount of outlay involved in all the 
proposed undertakings will amount to between $50,000 
OOO and $60,000,000, This expenditure, of course, does 
not include the Canadian Pacific Railway's giganti: 
enterprise which already is serving hundreds of thou 
sands of The demand for land is 
greater than the supply at the 
pressive have been the returns 
with water artificially in Alberta. 

The Philadelphia-Camden Bridge. — Six roadway: 
are provided in the plans of the bridge to be built across 
the Delaware River to connect Philadelphia 
den. In addition, four lines 
two of which are for high-speed service, as well as two 
ten-foot walks for pedestrians. An example of the 
size of the proposed structure may be taken from the 
plan, which proposes that the east main tower 
shall 380 feet above the Delaware River. The 
span length on the Franklin Square-Pearl Street locu 
tion is 1,750 feet between towers. The proposed bridge 
which will surpass by a good margin any of the exist 
ing suspension bridges, is to be described and illustrated 
in an early issue of this journal. 
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China’s Concrete Work. — Owing to the high cost 
of timber in China, it has been found economical to 
make railway sleepers and electric transmission Ine 
reinforced 


poles of concrete, The sleepers are rein 
forced with old mine cable, states Engineering News 
Record, and are cured under water before use New 


track is not supplied with concrete sleepers, but laid 
with ordinary wooden which are afterward 
replaced by concrete when the road bed is well settled 
The poles are 40 feet and 50 feet high, and are cast 
horizontally. They are hollow for four-fifths of their 
length, square section, and taper, and some of the re 
inforcing rods are carried above and below the pole t« 

lightning conductors, In both 
mix is 1:2:4, and the poles and 
given complete satisfaction 


sleepers, 


vet us eases the con 


crete sleepers hav: 


, 


Formosa’s Hydroelectric Project. — The Jitsugetsu- 
tan (Lake Candidius) hydroelectric project to be con 
structed in Formosa has attracted considerable atten 
tion on the part of various purveyors of electrical and 
mechanical equipment. The station is to 
consist of six 20,000 kilowatt alternating-current gen 
erator units directly coupled with Pelton 
Wheels operating under a mean actual head. of 
1,370 feet. In addition to the main water wheels and 
generators, the specifications also call for water-driven 
exciter units, penstocks, 
7.400 kva. stepup transformers, 
switching equipment, and other auxiliary apparatas, in 
cluding a traveling crane. For the two 
there will be required twenty-one 7,000 kva 
transformers, three 
switching and other auxiliary equipment in connection 
therewith. 





generating 
type wate! 
about 


governors, valyes, eighteen 


switchboard and 
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step-down 
and the 


synchronous condensers, 


Niagara Hydr>electric Canal.—This undertaking is 
and has been making rapid progress toward completion 
It has been especially favored by the weather, which 
made it possible for the work to go on unimpeded dur 
ing the last winter. Of 13,500,000 cubic yards of earth 
excavation, 12,500,000 cubic yards have already been 
removed ; whilé of the 4,000,000 cubic yards of stone ex 
cavation, 2,500,000 have been taken out 
the removal of earth and stone has been accomplished 


rhis speed in 


by shovels which excavate 8,500 cubic yards of earth 


or 3,000 cubie yards of stone in 2O hours with two 
shifts of men. These shovels handle 8 enbic yards of 
earth or 6 cubic yards of stone at a time. The deepest 
cut in the canal is 135 feet. There are now, and have 
been during the past wirter, 7.200 men working on 


To house the workmen it has been necessary 
Hydroelectric Canal Commission to 
impossible to get ade 


this job 
for the 
many buildings, as it has been 
quate housing accommodations in the city of Niagara 
Falls, Ont. 


construct 
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Construction work now going on in connection with the Welland Canal 


Canada’s Great Ship Canal 


The Present Status and the Ultimate Plans of the Welland Improvement 


J. F. Springer 
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mighty, though slow moving, 


stream with the St. Law- 
rence as its outlet Natur- 
ally, this stream ftluws 


downhill, and one is to ex- 
pect changes of level for 
that rhen the ef- 
fect of winds must be taken 
into account. In short, 
Lake Erie, at its eastern 
terminus has, so it appears, 
a variation between extreme 
high water and extreme low 
water amounting to 11% 
feet. That is, the water en- 
tering the canal at the Lake 


reason. 


Erie terminus may have a 
level of 56S feet above sea 
level, or one of 579° feet. 
The guard lock will have 


the duty of enabling vessels 








The Thirty-Degree Pile 
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page not much fuss 
is being made about 
the fact remains that one of 

the world’s big can 
being constructed in (the vi 


cinity of New Orlear | 
the world’s big « 

to cut down the distan 
from the Gulf of Mesic 
the city by 


sels routed 


having e ve 
through 

nal and Lake Pontcharira 
A saving of half the a 
how traveled  wili 


from the use of ti ‘ 








to pass, whatever the con- 
ditions on Lake Erie hap- 
pen to be. There may at 


times be nothing for it to do. This conditien will occur 
at extreme low level on Lake Erie. That level is 
adopted as the summit level for the canal and is the 
one at which the long stretch from the guard lock to 
lock 7 will be operated. If the water in Lake Erie 
has a higher level, then the guard lock will have to 
pass the vessel up or down for the excess. The mean 
level in Lake Erie is 57214 feet, so 4%4 feet is to be 
regurded as the average lift. 

A little consideration will perhaps show the reader 
that any abrupt changes in level on Lake Erie might 
result disastrously for the canal, unless such changes 
anticipated in the and adequately pro- 
vided for in it. The guard lock is located in one of 
where the is freshly located. 
is an angular bend forming part of the 
present Welland Canal. This old section of trench is to 
be preserved and used as a kind of by-pass, Near its 
center is located a weir whose duty it will be to 
restrain and regulate the water. It will 


were design 


the sections new canal 


To the east 


passage of 


now be understood, perhaps, that water flowing north 
from Lake Erie will enter both the new and the old 
channels at a Y south of the guard lock and the 
weir. The weir will be operated to pass just the right 


amount of water to maintain the long stretch to lock 7 
at the required normal level of 568 feet above the sea. 





The almost completed Lock No. 1, looking north 


three of them being twin locks in flights. The change 
of level of the canal surface amounts to 186 feet, or 
just four times 4614. In fact, all seven of the standard 
locks effect a uniform change of 4614 feet per lock. 
The total thus amounts to just 32514 feet. 

However, the lift effected by lock 1, near Lake On- 
tario, will vary from the standard 4614 feet down to 40. 
That is to say, 325% feet is the difference in level be 
tween the two lakes when extreme low levels (568 and 
2421) are made the busis of the estimate. But Lake 
Ontario, like Lake Erie, passes from an extreme low 
level to an extreme high level (249). The higher the 
water in the lake, the less will be the lift required at 
lock 1. Implied in the foregoing is the fact that the 
canal level from this lock on to the northern terminus 
is to be at the lake level, and will vary with the latter. 

While the locks provide for 30 feet of water over 
their sills, this depth of channel is not maintained in 
the canal prism itself. Here the 25-foot depth reigns. 
In order to provide for this 25-foot depth, something 
like 29,000,000 cubic yards of rock and earth remain to 
be excavated, according to a statement published in 
September, 1920. Concrete to the amount of 2,000,000 
eubie yards is yet to be poured According to the 
same estimate some 1,400,000 cubie yards of watertight 
embankment are still in the future. 


The territory thro 
which the canal 3 being 
built is not at all of @ 
character best suited for the 
concreting which is part and 
parcel of present-day canal 

building. In fact, the foundation is so insecure that 


it has been found necessary to drive a vast number of 
piles. Even the driving of piles was found to be in 
sufficient and instead of driving them in 
and most common way the engineers have decided that 
batter piles will be more suitable, 

Accordingly they have erected a number of the pile 
drivers shown in the accompanying photograph. A first 
glance will reveal nothing out of the ordinary to the 


the vertical 


uninitiated, but closer observation will disclose the 
fact that this pile-driver has, in reality, two complete 
sets of driving gears, operated by the same engine 
Piles may be simultaneously driven vertically and 
batter. It will be noticed that in place of the wider 


which is generally found on the angular side of a 
pile-driver, we find that a 
obliquely-running pile-driver hammer has been subst 
tuted and the ladder is broken into a 
tions which are plainly visible, 


running gear tor Cie 


number olf 


A very fair idea of the number of piles necessary 
for this particular project may be had frem the phi 
tograph taken in the vicinity of the lock wher 


the height of the concrete to be poured mad 
firm foundation Piles, both vertis inal 
batter, are here shown before they have been cut off 
hammer on the 


mor 
essential 
seen the 


also be 


In this picture may 











If oné counts the guard lock, the canal has, of course, Naturally, a very large part of the concrete is to vertical side of the driver, which is resting on the h 
8 locks in all. go into locks. The sides of a typical single lock are of a pile. At one stage of the work nine pile-driver 

The construction of the canal from the guard lock formed hy vertical faces of gravity-section wa'ls. These were in operation in a comparatively small space. A 
to lock 7, u distance of about 16 miles, is largely a are of concrete, as a matter of course. The section is proximately 16,000 piles were driven in the lock 
Simple excavating propositio There are elev: us narrow at the upper part where little or no hydvostatic With 12,500 piles acting as foundation piles foi 
aloug the These must of course cut away pressure exists, the inner and outer faces being paral locks proper. The remaining piles were used f 
even W i worl alre partially de aust lel Below, the section is stepped on the rear. ‘These porting the runways, trestles, ete 
of the coi ence between t d and new canals side walls «are filled in, on the outside, with earth The driver of the ba‘ter type, such as shown 

At ‘The dad, toward the the cou lrops off md i} e concrete floor is somewhat con photographs, drives piles at an angle of thirty cs 
in leve e amount sido nad caved and tL simple bb tied to the underly considerably greater than the angle which is 
tance of | m Here are ( d foi eks in all 2 rock with 1 rods, making a rigid construction, with an ordinary moon-heam driver 
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The pile-driver with two runways and two hammers, which drives piles vertically and at a thirty-degree angle; and a nest of piles, including both sorts, put down 


by it in the lock basin of the Pontchartrain Canal 








SCIENTIFIC AMERICAN 


June 25, 1921 














The train of seventy 100-ton coal cars, which was taken down the heavy grades between Bluefield and Roanoke under perfect control 





Improvements in ‘Train Braking 


\ Combination of Straight and Automatic Air That Gives Remarkable Brake Control on Steep Grades 
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rhe Brake Equipment on the Engine 


brakes shall be applied throughout the train 
The Triple Valve 

It is the triple valve that has made possible the op- 

eration of the automatic brake Without this valve 


* would be impossible to make the instantaneous ap 
necessary 


will be 


mand release of the brakes which are 
handling of a long train It 


the suecessful 


dent that if there were no reservoirs on the ears, 
and the brake pipe conveying the air pressure from the 
ti reservoir on the engine were connected directly 


sible for 
a Simultaneous application of all 
length of a long train; for 
the curs nearest the engine would get the pressure first, 


and it would take time to build up sufficient 


th each brake evlinder, would be impo 
» make 


the brakes thronghout the 


pressure 
Hence, 


an independent pressure reservoir on 


for the desired application on the rear cars 
the necessity for 
provided with its own pneumatically-operated 
to the operation of the 


engineman’s brake valve on the locomotive The triple 


each car, 


valve, Which responds instantly 


valve enables the engineman, so to speak, to place his 
ontrolling hand at once upon every car in his train. 
It is impossible within the limits of this article to 


air triple valve in de 
that it contains certain 
from the 
servoir to 


explain the automatic straight 


tail, but it is sufficient 


to Say 
admission of air 


ilves which control the 


uke pipe reservoir and = the 
brake cy 


emergency r 
these 


linder, and that valves are them 


length and weight of trains. Unless 
both the application and the release of the brakes are 
fairly simultaneous throughout the train, and unless 
the brake pressures between shoe and wheel are fairly 
even and constant, heavy dynamic stresses will be set 
up in a long train, which often reach a point at which 
they become destructive. If the brakes take hold too 
slowly, from the engine teward the rear, the rear cars 
against the forward cars on which the 
already acting, and the accumulated pres- 
enough to buckle the train, 
throwing the cars on to adjoining tracks. Conversely, 
if there is delay in the releasing of the brakes, and 
the release takes place in the forward cars before the 
after part of the train has let go, the momentum of 
the engine and the forward cars may prove sufficient 
to snap somewhere toward the middle 
of the train. Both of these forms of mishap have been 
a fruitful cause of freight train smash-ups. 
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Maintaining Uniform Brake Pressure Throughout 
Train 
Not alone is it desirable to secure simultaneous ap- 
plication of all brakes throughout the train, but the 
brake cylinder pressure should be uniform If it 
strongly braked and others 
a jerking or surging action, which 


varies, ears being 
lightly, there occurs 
is exceedingly 
destructive in long freight trains, 
under consideration, 
taneous action is 


some 


annoying in passenger trains, and posi- 
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through the great sensitive- 
ness of the diaphragm in 
the triple valve; and the pe 
culiar construction of the 
same valve makes it possible 
to secure an even brake 
pressure on all the cars, no 
matter what the length of 
the train. Thus in setting 
the brakes, air is fed from 
the brake pipe reservoir to 
the brake cylinder at a pre- 
aa ! determined pressure. The 
2 air piston to 
travel forward, or, as.in our 
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a am | diagram, from right to left, 

Fi until the brakes are set. If 
BETWEEN the travel of the piston 
were uniform and_ there 


were no 
piston 


leakage past the 
packing, the admis- 
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The Brake Equipment on Each Car 
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trai Lastly, and most important of all 
ding ngenious mechanism known as the 
hic! ! s the supply of air to the 
letermines the pressure with which 
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view of the automatic straight air equipment 
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brake valve 
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positive in its action than previous 


engineer's 
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triple valves because the actuating pressures a¢ts on a 
which are ex- 
pressure, and, 


pressure are con 


metal 
sensitive to any 


series of balanced diaphragms 
variation in 
brake 
engineman’s brake valve on the locomo 
opening his valve and lowering the 
immediate function 
triple valve and an immediate application of 
the brakes on every car throughout the train. More- 
due to the peculiar construction of the automatic 
valve, it 


remely 
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since the pipe 
is able, by 
brake pipe 
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pressure, to cause an 


over 
straight air is possible to secure a predeter 
mined pressure in the brake cylinder and maintain it 


constantly throughout the application. 


Long Trains Complicate Braking 
ment of the straight air brake was due 
which from the continual in- 


The devel 
to complic utions 


arose 


sion of a given amount of 

air at a given pressure 

would result in a uniform 
the brake shoes on the wheels: but, due to 
the difference in wear of the brake shoes and the brake 
rigging, there is a variation in the slack which has 
to be taken up, and the travel of the brake cylinder 
piston is not the same in all the cylinders. Some may 
travel forward six or seven inches and others as much 
as ten or eleven inches, before the brakes are driven 
home, But since the pressure of the air admitted to 
the cylinder will vary inversely as the volume, that 
is, inversely as the travel of the piston, it follows that 
there will be a variation in the brake pressure on the 
various Also, leakage past the piston packing 
will be more in some cylinders thun in others, and this 
will result in various brake shoe pressures. 

Now, the construction of the automatic, straight-air, 
triple valve is such that it secures and maintains in 
the brake cylinder a predetermined pressure inde 
pendently of the travel of the piston. It is so set that 
if the engineman reduces the brake pipe pressure, say 
from 70 to 60 pounds, the brake cylinder pressure will 
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be two-and-a-half times the |., 
reduction, or 25 pounds. s Scoot 
Should the brake gear be = 
slack and the piston travel 5 
long. or should there be ex g 
cessive leakage past the pis- |€ 
‘ © 
ton and the air pressure 


ooo) 





fect union with the ha 
salt if placed in 
it is in a pasty 

Undoubtedly fused 
will henceforward be. wide 
ly employed for making 
insulators for the thir I 





tend to drop below 25 
pounds, the triple valve will 
function, admitting sufficient air to maintain the pres 
sure always at the desired amount of 25 pounds. In 
this way, there is maintained a practically even brak- 
ing pressure which, as shown in the handling of the 
9,000-ton train above referred to, is independent of the 
length of the train, and makes it possible for one en 
gine to take trains of unprecedented length and weight 
down heavy mountain grades and keep them under per- 
fect control. 

It should be noted that with the A.S.A. brake it is 
possible to obtain an emergency application with full 
emergency cylinder pressure under any conditions, no 
matter whether the brakes have just been released 
after a service application or partially applied. With 
this system, with its constantly-maintained and easily 
controlled brake pressures, there is no call for frequent 
service applications on down grades and consequently 
there is a great economy of air supply. Furthermore, 
the sensitiveness of the 


Diagram showing the speed of the train 


in Rhenish Prussia and in France, it is employed in 
the form of flags for sidewalks, 
as well as in the form of chiseled blocks for making 


stepping stones, ete., 


bridges, sustaining walls, ete It is also extensively 
It is found abundantly 
in the French province of Auvergne and this is why 


used to make macadam roads, 


the best roads in France, long famous among automo- 
bilists, are found in this region But the gr hard 
ness of the stone, and the difficult and expensive process 





of chiseling it into shape, has hitherto greatly re 
stricted its use. 

This difficulty has now been overcome by the sue 
cessful experiments which have been conducted for 
some years by Dr. Ribbe of Mauriac in Auvergne. As 
long ago as 1909 this savant succeeded in showing that 
basalt could be fused and molded without much trou 
ble at a temperature of 1,300° C. Unfortunately the 
product obtained, a jet black vitreous substance, and 


overhead and underground 

wires, etc 
Another marked advantage of the fused basalt is the 
very great resistance it offers to wear and tear and to 


crushing—a resistance which is superior even to that of 





the natural rock, For this reason the experiments 
Which have already been made with it for paving much 
traveled roads in the vicinity of Paris and for factory 
vards, ete., have met with great success, s WwW 

be expected, It is believed that it will prove ad: ble 
in the construction, not only of supporting walls and 
piers, for corner stones and key stones, but iS n 
construction of magnificent buildings, monuments, and 


other works of art, not only because of its wonderful 
durability but because it can be furnished in forms 
as regular as those of ordinary bricks and til 

Another virtue it possesses is the fact that it is not 
which 
probability of its use in chemical works and piace 


attacked by acids, a circumstance 


Where ordinary stone is greatly ravaged by acid fume 


as well as by the effect of 
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main reservoir 
from the train, the gradual 


the engine 


leakage of air in the brake pipe will cause the triple 
valve to function and effect an emergency stop. 


Controlling a 9,000-Ton Train on a 1.6 Per Cent Grade 


A test of this brake was made recently, when a train 
of seventy 100-ton coal cars, weighing, with engine 
9.000 tons, Was handled down a series of 
grades between Bluefield and Roanoke, on the Norfolk 
and Western Railway. In addition to the photographic 
illustrations we present two diagrams, one showing 
the profile of this section of the line, and the other 
the speed in miles per hour developed by the train. 
These diagrams speak for themselves, 


and caboose 


Next to the 
engine was a dynamometer car in which individual pens 
recorded the brake cylinder, brake pipe and auxiliary 
brake application on the first, 
fifty-third and seventieth cars: the 
drawbar pull of the locomotive, speed and other data. 


reservoir pressure ; the 
tventy-seventh, 


Trainographs also were placed on various selected cars 
from the first to the last, 


This shows the heavy grades with a maximum of 1.32 over which the 


was so fragile as to make it unsuitable for most pur- 
poses. Like glass it was too readily shattered to be 
employed as building or paving material. It then oc 
eurred to Dr. Ribbe that it might be possible to devit 
rify the molded articles in such a manner as to recon 
stitute the erystalline structure of the original rock 
This he 
periment under the auspices of a Company especially 
formed to exploit this new material and called “Le 
Rasalte.” Dr. Ribbe’s investigations, which were inter 
rupted by the war, have had the result recently of es 


finally succeeded in doing after extended ex 


tablishing some interesting new characteristics in 
basalt which has undergone this process, 

Most remarkable among these is the high electric 
resistance exhibited by this new material, a property in 
which it is equal or superior to all known insulators 
An especial advantage in this connection is the possi 
bility of dispensing with cement for attaching the 


metal armatures of insulators, since these form a per 


TANOKE, VA. od has considerable valine 
test was made as lumber, that it 
ually cut for such, and that 
one firm alone uses upward of a million feet a yeat 
The layman thinks only of the fruit in connectior th 
the apple He forgets that the apple is a native At 
can forest tree, and that in many country sect 
still grows wild These trees are known locally 
“natural fruit’ trees 
rhe native wild apple, in particular, is a tree with 
sterling qualities of wood The wood is tough, hard, 
strong. The tree itself grows to great age rhe crafts 
man in wood finds applewood one of the very best for 
special purposes, one of Which is tool handle Che 


tool handle market is the one the farmer shipp 


apple lumber caters to 
Apple lumber is sold by the cord rhe usual sp 


fications stipulate sound logs at least twelve in hes 
through Right here, the limited production of apple 
lumber is hinted at Old apple trees very often nave 


unsound trunks. Under the most favorable and excep 


tional conditions, only a few logs can be obtained from 





Which made automatie rec- 
ords. Although the engi- 
neer who handled the train 
had had no experience in 
the operation of the auto 
matie straight air brake 
equipment previous to the 
test run, he held this heavy 
train entirely under control 
throughout the run without 
any jar that was percepti- 
ble to the expert trainmen 
und representatives of rail- 
Way journals who were rid- 
ing on the top of the last 
car. It is significant, as 
showing the econ my in the 
maintenance and use of the 
that, although 
the enginé was equipped 
With two sets of air pumps, 
one of these proved ample 
tO maintain the supply. 


air supply, 


New Insulating Material 
—— black voleanie rock 

known as basalt is an 
extremely fine grained stone 
Which is more difficult to 
crush than granite and 


Wears hetter than that 








stone, In localities 
where it is found, as in the 


United States, in Scotland, 


those 





The dynamometer of the train where pens made automatic records of brake cylinder and other 
pressures, brake application on selected cars, drawbar pull, ete. 
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How the Lower Animals See 
Old and New Ideas on the Function and Operating Details of Insect Eyes 


HE eyes of insects and other invertebrate animals 

have always been an object of curiosity, not only to 
the layman but to the scientist as well. Nature seems 
to have been peculiarly subtle when she endowed this 
portion of the animal kingdom with organs of sight; 
for, as will Le shown lage. besides giving many of 
these creatures eycs wher®with to see, she placed in 
their possession an instrSment, the performance of 
which is equaled only by a good magnifying glass. 
Many ingenious theories have been proposed in the past 
regarding the exact functions of both the compound 
and the simple eyes of the lower animals, but recent re- 
search has thrown much interesting light on this sub- 
ject, and as a consequence some of the most firmly es- 
tablished theories—theories supported by very weighty 
evidence—seem to be losing ground. 

It is the large compound eyes which by their promi- 
nence and configuration usually attract the attention 
of the observer. The structure of these organs is essen- 
tially the same in all animals possessing them, and ex- 
ternally the eyes are always marked by minute divisions 
of hexagonal facets. Each of these facets, however, is 
the covering of a unit which is a complete eye in itself, 
and it is the fusion of many of these units which con- 
stitute the whole—or makes as the term applies—the 
compound eye. In an ideal, or free, state these facets 
would be circular, but they have assumed their hexago- 
nal shape from compression. In substance they are 
composed of the cuticle, specialized merely by being 
made transparent, this specialized cuticle being called 
the cornea or external layer. Behind the cornea is 
what is called the cone, or crystalline lens; and it is 
this structure which forms the image perceived by the 
animal. In some insects, however, this cone is not 
present, and as a result they can distinguish little but 
light and darkness, The apex of the cone is terminated 
by a rod which is surrounded with nerve fibrils arising 
from the optic nerve; and both the cone and the rod 
are invested with an opaque pigment which prevents 


By William Crowder 


the rays of light from passing or diffusing from one 
facet-eye to its neighbors. If we take an exceedingly 
thin section cut in a vertical plane, as prepared for 
the microscope, it will be seen that the contiguous 
cones are arranged in a radiate manner—their bases 
united with the cornea and their apices with the ends 
of the optic filaments. 

Now the fact that each facet-eye is a complete organ 
of vision in itself gave rise to a view which, until 
recently, was held in much favor. This view is known 
as the “mosaic theory.” It was maintained that as 
each cone was separated from its fellows it therefore 
received a distinct portion of an image. In other 
words, there were as many parts of an image received 
as there were cones receiving them; consequently a 
mosaicwork-like impression was received from without. 
It has been shown, however, that this is not the case. 
For, while fhe foregoing theory was justifiable in that 
it proposed what was probable in a physical sense, 
there is no good evidence that the brain of the animal 
receives a patchwork impression with its many eyes. 
any more than higher animals see a double picture with 
their paired organs of sight. 

Many insects have a field of view equaling about half 
a sphere, and therefore can see objects lying in nearly 
every point of the compass. On the other hand, there 
are some whose eyes have little, if any, convexity; con- 
sequently their visual aspect is very limited. The range 
of field depends upon the form of the eye; the outermost 
cones marking its limits. 

In this connection it has been suggested that in the 
case of insects the inability to turn the eye is com- 
pensated by the number of facets pointed in all direc- 
tions. Thus, it is claimed, these animals have, in a 
manner, a distinct group of eyes for surrounding ob- 
jects. 

Yet it seems doubtful whether the compound eye has 
acquired its characteristic structure by reason of this 
disability. For notable exceptions to this assumption 


can be found among the stalk-eyed crustaceans wherein 
compound eyes are anything but immobile. Indeed the 
facility with which those creatures can direct their 
eyes far exceeds even that of humans, 

The size of the facets in different animals varies 
considerably, and appears to be proportionate to the 
size of the animal. Thus those of an ant are much 
smaller than those of a dragon-fly. Perhaps the great- 
est number is contained in the eye of the convulvulus 
hawk-moth—reaching the enormous total of twenty- 
seven thousand. The butterfly has seventeen thousand, 
the house-fly four thousand, the ant fifty, and the silver 
fish, that pest of the housewife, has the exceedingly 
small number of twelve. 

It is a well-known law of optics that the greater the 
curvature or convexity of a lens the shorter is: its 
focus. This, translated in terms of magnifying power, 
is only another way of saying that the shorter the 
focus of a lens the greater is it magnification. That 
is to say a lens which has a focal length of one inch 
will magnify an Object to a much greater degree than 
a lens of which the focal length is twelve inches. More- 
over, it will be apparent from this that the shorter the 
focal length the smaller must be the size of the lens. 
Again, over and above the foregoing, it may be stated 
that thé sole principle involved in seeing an object 
magnified is that of shortening the distance between 
the object and the eye. For illustration it may be 
stated that the normal human vision is ten inches. 
An object at that distance from the eye is seen at its 
natural size. If we bring it closer it appears to increase 
in size—or, is magnified—but due to the inability of the 
light rays to enter the eye in a direct path, it appears 
diffused. To overcome this we can employ a lens, or we 
can dispense with a lens and utilize a card with a pin 
point perforation in it. By looking through this small 
hole the field is darkened but the object can be brought 
very near to the eye and as a result will appear sharp 

(Continued on page 518) 
















Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 


respondents will be withheld when so desired. 


The “Bacon” Manuscript 


To the Editor of the ScrentTiFIc AMERICAN :. P 
The treatment of the Voynich manuscript and Pro- 
fessor Newbold’s effort to decipher it in your issue of 
May 28th seems to me in the main eminently sane and 
sound. I cannot, however, subscribe to the statement 
on page 432 that “the very facts that the script is a 
cipher, that the subject dealt with is certainly of a 
scientific or pseudo-scientific nature, and that the work 
may with certainty be dated in the 1300's, suffice to in- 
dicate strongly the Baconian origin.” .«What proof is 
there that Roger Bacon was especially inclined to write 
in cipher? In Science, Vol. XLII, 1915, pp. 799-800, I 
refuted Colonel Hime’s attempt to prove Roger the in- 
ventor of gunpowder by use of a cipher. As for the 
scientific or pseudo-scientific nature of the subject, 
Mrs. Dorothea Singer has prepared a catalogue of some 
30,000 scientific or pseudo-scientifice manuscripts in 
British libraries alone; and in a History of Magic and 
Experimental Science to 1327 A.D. which I hope to pub- 
lish soon, pages 984-1368 of the typewritten manu- 
script deal with the twelfth century and pages 1369- 
2230 with the years 1201-1427. There were many other 
writers on scientific and pseudo-scientific subjects than 
Roger Bacon in the thirteenth century and many anony- 
mous collections of “Experiments” and “Secrets,” both 
medical and biological, chemical and magical. 
Western Reserve University. LYNN THORNDIKE. 


Plant Pigments and Camouflage 


To the Editor of the Screntiric AMERICAN: 

It has occurred to me that your readers might be 
interested in an explanation of the phenomenon on 
which the detection of camouflaged foliage is based. 
The methods used during the war were described in 
the Screntiric AMERICAN of February 26th under the 
title “Chemistry in Camouflage.” 


The starting point for the construction of the light 
filters is the fact that natural green foliage reflects 
both red and green light so that foliage viewed through 
a light filter, which transmits green very little and red 
a great deal, will appear green, while green paint which 
reflects only green light will appear green through 
such a filter. 

The basis of the double light reflection by green 
foliage is the fact that the so-called chloroplastids 
contain both green pigments and orange-to-reddish pig- 
ments. Two true chlorophylls are known, called a and 
-b, respectively. One is more.,bluish-green than the 
‘other. The orange-to-reddish pigments, which * wre 
masked by the chlorophylls, except in autumn when 
the chtorophylls disappear, are called carotinoids. 

_There are several carotinoids in the chloroplagtids?> 


-~the more reddish one, called carotin, is a hydrocarbon, 


and also cayses the color ofécarrots, from which it 
was first isolated. 
carotinoids* present in the plastids. They are called 
xanthophylls and are oxyhydrocatbons, very closely 
related chemically to carotin. The quantitative ratio 
of xanthophylls to carotin in the .chloroplastids is 
about 2:1, and the ratio of the chlorophylls collectively 
to the.carotinoids is about 5 or 6:1... * 

Since the basis of the camouflage detection is the 
presence of a mixture of pigments in the chloroplastids, 
it is possible to construct camouflage which cannot be 
detected by the light filters. 

I am informed on good. authority that the gelatin 
sheets stained for detecting the camouflaged foliage 
were worked out for the army and navy by the 
Physics Department of the Research Laboratory of the 
Eastman Company. 

I may say that it is the plant pigment phase of the 
phenomenon which interests me particularly. ' have 
worked with these substances quite a bit and have pub- 
lished a number of papers about them, especially as to 
what happens to them when human beings and animals 
consume foods containing them. Botanists thoroughly 
familiar with plant pigments would probably have only 
a passing interest in the above remarks for the expla- 
nation which I give would be obvious to them if they 
gave it a moment's thought. I find, however, that very 
few people know anything about plant pigments. As a 
matter of fact, the physicist in charge at the Research 
Laboratory of the Eastman Company informs me that 
the initial work in making the camouflage-detecting 


There are several orange-to-yellow * 


light filters was apparently based on an old physical 
observation that green leaves reflect a relatively large 
amount of red light. The whole proposition of camou 
flage foliage detection only came to my attention shortly 
before I saw the little article in the Screntiryic Amert- 
cAN. My familiarity with the plant pigments per 
mitted me to see at once the fundamental explanations 
of the phenomenon, In fact, I might confess thet I was 
rather pleased to learn that some “scientific friends of 
mine,” so-to-speak, had played their little part in 
winning the war. Leroy 8S. PaLMrnr. 
_Assog Prof. of Agr. Biochemistry, 


University: of Minnesota. 


The Engine as a Brake 
To the. Editor of the Scientiric AMERICAN: 

In issue of May 21, p. 403, col. 1, you state in 
paragraph with title “Using Engine as a Brake” that 
no harm will resuit from using the method given, I 
wish to take issue with this statement as this method 
greatly increases what is termed “crankcase dilution.” 
This ig.the result of particles of the gasoline working 
down the cylinder valves and mixing with the lubri 
cating oil and impairing its lubricating properties 
This is one of the problems which is receiving con 
siderable attention of both the designers and builders 
of cars, and is one of the causes of both excessive 
bearing and cylinder-wall wear. 

Kokomo, Ind. J. AnTHUR GLATTBY. 

[One of our staff who drives the common four-cylinder 
variety of car suggests that with this car at least a 
further drawback to using the engine as a brake is the 
rapidity with which this wears down the slow-speed 
transmission bands. One can manage well enough for 
a reasonable distance with the hand-brake if the foot- 
brake bands are worn down past the point of engage- 
ment; but in the sort of driving that calls for extensive 
coasting, the slow speed will probably have io be called 
upon in going up some of the hills. If it won't take 
hold, or if it takes hold only after extensive slipping, 
this is a more serious matter than a foot-brake that 
refuses to catch. With this engine, too, it appears 
that under use as a brake the cylinders very soon de- 
velop the degree of heat necessary for explosion of 
the charge without a spark. The braking capacity of 
an engine that, instead of being driven by the car is 
functioning as a Diesel engine, is not very marked — 
EpiTor. } 
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Tricks of Traffie Control 
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Some of the Ingenious Devices and Interesting Methods Employed at America’s Busy Corners 








The searchlight signal used in directing Philadel- 
phia traffic at night 


S° long as we | ‘ ‘ and automobiles we shall 
» iv the tf ! I and the rate problems 
ive el e ft t} new phase of police ac 


tivit And mg as we e these problems we shall 


ms and new suggestions 


a f the 1 te ising of our municipalities in 
Philad ) Particularly should the 
mplimented for the manner 


it make t ! e rules” el r to the motor 
ent writer lives within 
fiftte es of Newuarl ind gets into that town with 
hi r more or le often: but he has not solved all 

nd does not expect that he ever will. There 
ir t rit cur I ere where he is in doubt 
turn or cross the trolley 

there Ww case a gn informing the 
driv on these point a first intimation that he is 


——$—————————__—__ a ey 

















Knoxville’s traffic tower, in which the officer has 
all the comforts possible 


controls throwing up the blockade indication thus shut- 
ting off traffic on the other two thoroughfares without 
further ado, 

Another novel sign found necessary in Pennsylvania’s 
metropolis is occasioned by the fact that at the center 
of the city, where Broad and Market Streets meet, 














oar 





New York’s illuminated traffic officer, who can 
give signals visible at night 


there is not the open intersection which one might 
expect, but rather a big quadrangle, with the City Hall 
planted in its middle, squarely across the two main 
arteries of the city’s traffic. Around the obstruction 
there is an extra wide street, and because in this street 
the through traffic of Broad and Market Streets act- 
ually must mingle instead of merely crossing, it has 
been necessary to make it a one-way proposition. Trol- 
leys and automobiles alike go around it in the clock- 
wise direction only. If one comes up Market Street 
going west and wishes to turn south into Broad, in- 
stead of taking the short cut around one corner of 
City Hall Square, one must circumnavigate three sides 
of the seat of the city government, going around in 
the permitted direction until one comes to the desired 

segment of Broad Street. 
Being thus a one-way street, automobiles run on this 
thoroughfare at both sides of the central trolley tracks; 
end the problem arises of 





ing out from the earest 2m 
. 
4 


‘ 








WwW an automobile from the 
inside of the circle can get 
mut, across the stream of 
trolleys, to go north on 
Broad Street. This problem 
is met by dividing the traffie 
into two classes at the four 
critical points, by means of 
a two-way sign one of whose 
arms reads “Trolleys Go, 
Vehicles Stop,’ while the 
other transposes .these con- 
ditions in this way what 
would Se an absolutely hope- 
less snarl is reduced to a 
decent and orderly proces- 
sion. 

Complicated crossings like 
the ones described, however, 
are getting more and more 
common in American cities, 
and as a result, it is found 
more and more necessary to 
do two things for the traf- 
fic cop. He has to have a 
haven of refuge where he is 
himself safe from the traftie 
which he controls, and he 
has to have a signal appara- 
tus other than mere hand 
and whistle. It is about 
these two conditions that 
most of the inventive talent 
revolves that is devoted to 








of A public parking space in which orderly arrangement accommodates a maximum of cars while 


leaving entrance and exit easy for all 


the problem of traffic con: 
(Continued on page 518) 
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The Up-to-the-Minute 
Laundry 
By Charles W. Geiger 


ryViik visiting delegates to 
| the National Laundry 
Convention recently held in 
San Francisco, came at a 
there had been 
developed in that city one of 
the model laundries of the 
world. In point of 
sanitary ar- 
light and air 
provision, efficiency of staff 
organization, economy of 
plant operation, and for the 
general contentment of the 
workers and welfare work, 
this laundry is without a 
peer in the world. 

The main building is 275 
feet square. It is divided 
into two immense rooms by 
a fire wall. All the washing 
enters at the extreme left of 
the building, and is dis 
charged ready for the home 


time when 


size, 
hygiene and 
rangements, 














on the right. The bundles 
are taken to the marking 
and sorting departments, 
wheels, different 


and then to the various wash 
washwheels being provided for dif 
ferent kinds of goods, 

From the time the laundry is brought to the door 
of the plant by the driver until it is returned to him 
for delivery to the owner, the garments are handled al- 
most entirely by labor-saving devices. Every unneces 
sary operation in the hand 
ling of the 
ments is eliminated by equip 
ment that has recently been 
installed at ae cost. of 
S150.000, 


Pamacetenmersoem 


Various gar 


This laundry uses about 
100.000 gallons of water a 
day, secured from its own 
artesian wells on the prem 
ises. It also uses about 125, 
OOO pounds of soft soap a 
week, which is made in a 
special plant, so situated 
that the liquid soap is de 
livered to each battery of 
wash-wheels by special pip 
ing. The wash-wheels them 
been installed 
with a device that at a pre- 
determined time, opens the 
outlet valve in the wash 
Wheel, and then rings a bell 


selves have 


tanks (located on the roof of 
the reinformed concrete and brick power plant) by 
gravity Irom these seven tanks the softened water 
is delivered by washing 


?0,000-gallon storage 


gravity for use in the 
machines, 

Every machine in the laundry is operated by electric 
motors, current for which is generated in a power 


Finishing room of San Francisco’s quantity-production laundry, showing mangles, bundling facilities, ete. 


simple matter to wheel a 
out of the cradle, and 


gently 
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Racing with Modei 
Yachts 
By William Henry 
, ge universal interest in 
yachting which has 
aroused by the International 


been 


Cup Races, has been ex 
tended to the 
model yachts, 
ereditably in 
with their larger rivals 

In Brookiyn, N, Y., ther 


races of the 
which vie 
{ 


gracefulness 


is a flourishing gathering 
of vachting enthusiasts 
called the Prospect Park 
Model Yacht Chub com 


posed of about 30 member 


with a beautiful club hou 


built on the hore of the 
large lake in Prospect Park 
This house, buil of ru 
woodwork, while being the 
headquarters of the ib 
also used to house the large 


collection of model 
and schooners whed by 
members of the association 
As it is situated on the 
banks of the lake t is a 
model out to the float, lit 


place it it 


jump into a rowboat and pull out on the lake for a spin 


Racing with model yachts differs from regular icht 


races in that the owner follows his vacht in a row! 


and when he wishes to 


change tack, 


rows to lee 


or behind and swings the mainsail around by hand 











after the machine has been 
drained, and makes a record 
showing accurately each op- 
eration of every load washed, and shows the number 
of working hours each wash machine produces. By this 
method one man can take care of an entire battery of 
washing machines. 


The water for washing purposes is softened in a 
softener which is placed 
height that the water is delivered into seven 


specially constructed water 
at such 


Jockeying for position at the start of a model yacht race 


house with two powerful steam-driven generators, A 
novel feature in counection with these steam-driven 
generators is the fact that the water from the artesian 
wells is pumped through the condensers, which not only 
cools the condensers but also partly heats the water, 
which is then more effectively dealt with by the water 
softener, 


In racing these model 
four classes, as follows: 
inches load water line: 
inches load water line; 
inches load water line; 


starting 1t on its new course 
Kach time he touches the 
vacht five second penalty 


is added to the elapsed time 


The rudder is 


connected 


to the mainsheet by a small 
cord and the tiller swings 
between two snail ts 
which can be very quickly 
adjusted to the required p 
sition. In running before 
the wind the main sheet 
connected = in uch i Way 


that the tiller is held. at the 
proper angle to sail a true 
course In beating and 
reaching, the rudder is left 
free, following the keel of 
the boat 

Races of the 
Park Model Yacht Club are 
held on Saturday 
at 3 o'clock and on Sunday 


Prospect 
atternoons 
mornings at 10 o'clock all 
the rules of yacht racing be 
ing strictly 
boats, they are 
Ist class over 48 and under 54 


observed 


divided into 


2nd class over 42 and under 48 
3rd class over 36 and under 42 
Schooner class, winimum load 


water line 36 inches, no maximum 
(Continued on page 519) 








Isis 








Left: The club captain and assistant measuring one of the yachts. Center: Busy yachtsmen in the clubhouse preparing their yachts for the races, Right: Youthful yacht owner adjusting 


of his yacht for a beat to windward 


With the model yacht enthusiasts of Prospect Park, Brooklyn 
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ume; but under these high pressures the freezing is 
accompanied by a decrease in volume with a corrcespond- 
ing decrease in pressure, While when the ice melts 
again to water the volume increases and the pressure 
rises 

An interesting by-product of the experiments was the 
designing of a packing which would keep absolutely 
tight the vessel in which the pressures were to be pro- 
duced, preventing the liquid from leaking out. There 
was absolutely no difficulty in this regard after a 
while, for it was discovered that with the right pack 
ing, the greater the pressure the less can the liquid 
leak 

rhe ordinary screw-tightened packing is certain 
to lenk, because the pressure so exert d cunnot possibly 
equa he pressure of the experiment which exists in 


the tiuid. A packing so compressed will leak as soon 
as ihe pressure of the screw is exceeded hy that of the 
water which the packing holds back. Hut with the 


simple idea of a packing that tightens itself by the 
pressure of the vessel, the only limit to the compression 
that can he reached is set by the s'reneth of the vessel 
itsell fhe problem was faced with misgivings, for the 
pressures it was proposed to exert were unheard of 


with ordinary vessels. The second part of the pre- 
liminary work, therefore, consisted in finding what pres 
sures steel vessel would support, steel having been 
selected as the best material of which to make the 
container These experiments were not without dan- 
ger, for in the event of the vessel's failure there would 


be an explosion that might be serious 

In all the experiments the pressures were produced 
by pushing a piston, by means of a hydraulic press, 
into the cylinder containing the liquid. ‘Two very in- 
teresting problems in relative strength were introduced, 
for the two parts of the apparatus were subjected to 
different strain. In the piston the strain is one of com- 
pression, while in the cylinder it is one of bursting, or 


(Continued on page 519) 
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Con erning ice 
& 
High Pressure Experiments on Water Carried on by Dr. Bridgman of Harvard 
S 
y 
s own 
i 
Qt . | 
Il l I 
. ) 
nh 
er 
Pe 
you ‘ ried 
. | \ i 
4 I h 
* ‘ re } sul 
I I t ee 
hun paren Cross-section of the cyunder shown in the upper 
‘ left view of the group below 
! +" 
ne mit ‘ s produced this phenomenon 
i ! t ! t wil I ¥ harder t nena \\ rout =the stizhtest) decrense l thie ihe 
x l i { ‘ nm water pres But certain rregularities 
} t ‘ ick like glass the water duced the experimenter to believe that 
: \ urd that irt trities in it rfuce can be wis measuring sometimes liquid water and = se 
M ~ 1 mes lee 
oe ‘ rs i} < ‘ for the measurement of lee usually weighs less than water; that is why it 
ibility wa iter, a this article attention floats But under the pressures applied by Dr 
* , @ « ered { Water genera ( sidered man there are f r different kinds of ice which 
‘ fF 180.000 heavier than wate Under ordinary circumstances 
. he i re t isteol ! vy decrease in when water freezes to ice there is an increase of 
Outside of a cylinder stretched from .5 to 1.375 inch before rupture. A cross-section 
of this cylinder is shown in the upper illustration 
i 





























One of the halves of a steel cylinder split by 150,000 pounds internal pressure 








Apparatus used in the high-pressure experiments 
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Handy rack for radiators before or after repair 


The Armed and Armored Limousine of a 
Chinese Governor 

N automobile fortress that is at the same time one 
A of the most luxurious limousines ever built has 
just been delivered to his excellency Tsan Tso-Lin, the 
Governor General of Manchuria, The machine, which 
in appearance and fact is the last word in luxurious 
transportation, is also an armored car, bullet and bomb 
proof and prepared either for offense or defense. It is 
likely to be a model for sim 
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Garage Conveniences 

ro is hardly any limit to the scope afforded 
by the garage ior the exercise of mechanical inge- 
nuity, Not alone are all sorts of complex problems 
met in the renovation and the upkeep of the cars, but 
the garage fixtures themselves offer great opportunity 
for the clever mechanic to put his talents in play And 
the establishment equipped to do the ordinary ane e 
extraordinary garage jobs with a minimum of time aud 
effort is the one that will 

long run. 
Two interesting wrinkles from a California garage 


capture the business in the 


are illustrated on this puge. We have all seen radiaiors 
knocking around a shop of this sort waiting their turn 
to be soldered up or remounted, after being repaired 
on the cars from which they came 
seem to be any logical place to put these: stand them 
against the wall, lay them on the floor, even place them 
aboard their cars, and they are in the wrong place 
But the boss of this garage has solved the problem. He 
has built a wooden rack for them; and it is at one 
clear that in this rack a radiator whether it has had t! 
plumber’s attention or not, is exactly in the spot where 
it is wanted, 

Another garage nuisance 


There doesu't 


none the less anueying be 
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An overhead reel for the garace » lene 


Using X-Rays to Determine Proper Fit 
of Shoes 
WERTAIN 


"f manutacturers erie or if 
& merits of their shoes by showin oxrapl f 
the bones of the feet first in the ordine shoe and 
then in their specially-shaped sho : irse uch 
pictures are interesting, but they fail to leave a pernia 
nent lippression in most instances; so that when any 


of us happen in the shoe store for a new pair of shoes 
we are guided by the appear 





ilar cars for other nervous 
rulers now that news of its 
construction is no longer a 
secret 

When General Tsan ap 
pears im the streets of Muk 
den oO other Manchurian 
cities he will apparently be 
aminz 


traveling simply in ar 
ingly luxurious limousine 
The car has disk wheels, spe 
cial headlights and is of 
a deep tan color with ma- 
hogany top and trimmings. 
Inside, the fittings and finish 
are fully worthy of the offi 
cial position of its owner 
To conform to the colors of 
Chinese royalty the cush 


ions, sent backs and arms 








} 


ance of the hoes rather 


than by orthopedic consider 
Hence after all 


said advertising and warn 


ations 
ings, we continu to buy 
shoes that jam and _ twist 
and deform the small bones 
of the feet 

Some time ago X-ray ma 
cial design 


chines .of a spe 
were introduced in shoe 
stores both here and abroad 
for the purpose of determin 
ing when shoes fit and 
when they do not One of 
X ray 


pears in the accompanying 


these machines ap 














are upholstered in purple 
and gold mohair. The pan 


els lining the body are entirely of inlaid mahogany, 


and there are vanity cases of the same material on 


either side The fittings and all metal used in the 


tonneau are of silver and = c¢loissonn rs i the 


most beautiful part of the interior decoration is the 


flowered marquetry inla.d in the door panels In each 
of these panels more than 20 different kinds of wood 
are used. 

This is the car as it appears to the eye. But if an 
attempt is made by some assassin to end General Tsan's 


(Coutinued on page 520) 
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Electrically-driven motion picture camera that 
does away with the usual cumbersome tripod 


results. ‘The garage in which our pictures are taken 
overcomes al his vv putting the Ir hose overhead, 
slinging it over a reel that is placed at strategic point 
to give it the proper degree of easy mobility Ihe 


utility of bot but seldom-thought-of de 


vices is evident at a glance, and the second one might 


these simple 


even be installed with profit in the single-car private 
garage, where some other agent than elbow grease is 
employed in the pumping job. 


A Tripod-less Motion Picture Camera for 
Aerial Work 

5 po main thing in making motion pictures is to keep 

turning the crank at an even speed, two turns per 
second, no matter what happens. Under normal condi 
tions this is not so difficult to do, but when making 
aerial views with a motion picture camera the most 
intrepid cameraman is apt to become irregular on his 
turns with poor films as a result. What is more, the 
vibration of the airplane engine is transmitted through 
the tripod to the camera, with further complications. 

Realizing these difficulties in the way of aerial 
motion pictures, Frank Morris of New York has de 
veloped an electrically-driven motion picture camera 
which is shown in the accompanying illustration, The 
eamera shown here appears to be a French Débrie, 
somewhat modified and equipped with a 1/20 horse- 
power electric motor operating on an eight-volt storage 
batiery. An extra large direct-view finder is mounted 
on top of the camera, while a pair of handles is used 
to hold the camera steady. Furthermore, the camera 
man wears a pneumatic chest pad against which he 
holds the camera, so as to make for greater steadiness 
while absorbing all vibration. 

Aside from aerial photography the electrically-driven 
camera may be used in filming automobile and horse 
races, athletics, sports, and so on, where the iens must 
be trained on a rapidly moving object. 





illustration The shoe cus 

tomer, wearing a given pair 

of shoes, stands on the plat 

The limousine that can be instantly converted into a traveling fort forme of the ApOAnieNe.Aan 

. . » by looking through the long 

Calise Le COSSTEY j the air hose You may un dat the top. views the X-ray image of the shoes and 

ove this, wheres stretches its souakyv length aeross fe 1] tions of the various bones can be instantly 

the garage eitrance a extends from the pump fo Sew \\ mere, only a low power X-ray tube j 

the Whe a “v Wallihgs ca agez@ys of times wethout used rel " lead sereening is empioyed to protect 
damage te vour own tires o1 to*the hose: you may then the customer nd the shoe salesman from injury 

run over nee more and damage either or both You It is teresting to note the ever-widening field of 

may alse trip over it With mere or less disastrous 


X-ray loday X-rays are being used in numerous in 
dustries for inspecting materials and goods to detect 
hidden Haws and to discover causes of trouble in certain 
apparatus without complete dismantling For cus 


toms purposes X-rays have a very definite 


Mspecliolr 


touched 


Which, as yet, has been hardly 


application 
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Shoe customer studvine the fil of a pair of shoes 
by means of a special X-ray apparatus 








The Print and Label Law 
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Teaching Table Manners to the Pig 


TIX ABLE manners among hogs are not 
l ppoarentivy a matter of great impor 
But the it is that the hog which 
the right amount to eat fares better 
tl ( that does not, and that reg 
the tvle in which the animal 
l fare | mething to do 
prevents one of 
ter from ¢ ng its own share and 
of nothe So H. W Force of 
Berkeley Ca I invented an auto 
\i Vig and his family 
I Let hi ufficient food for the 
for ! two weel rh ul 
+) pres 
tr tl h igainst i base 
the individual com 
vith a proper ir 
| ‘ il ent 
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Inventions 
A Department Devoted to Pioneer Work in the Arts 


New and Interesting 























Miniature camera with magazine mounted for use and a rule to indicate the 
relative size in inches, and the miniature projector 
with case open to show mechanism 

















« ~~ 





({utomatic individual feeder and automatic water-trough for use in the hog 
The one insures that each hog shall get his proper ration 
and no more; the other that there shall be water at a 
drinkable level so long as the supply holds out 


















AOONTROLLER BOX 


ECCENTRIC CAM 


SPRING 








Reproducing the vibration of the car in the battery-testing room by means of 
a spring suspension that simulates the action 
of a bouncing car 


Motion Pictures in Miniature Form 


Apter field for inventive talent 
«4 


is motion pictures, more particularly 
that branch of the art that has to do with 
the reduction of costs so as to extend the 
scope of motion pictures in all directions. 

There is no denying the fact that mo 
tion pictures in the standard forms are too 
expensive for most amateur industrial and 
educational applications. Standard sized 
film costs a good deal of money—4 cents 
for the negative film, 2 cents more for de- 
velopment, and 4 cents more for the posi- 
tive print, which is the one used in the 
projector, or something like 11 cents per 
foor in all. At that rate motion pictures 
are too expensive for use in the home, in 
business, and in our classrooms, as a gen- 
eral thing. 

The latest attempt to bring down the 
cost of motion pictures consists of a tiny 
camera and a suit-case type of projector, 
shown in the accompanying illustrations. 
The film for this system is about half the 
width of the standard theatrical size, 
with perforations on either side of the 
images. The film is of acetate of cellulose 
stock, which is slow-burning or entirely 
safe for use anywhere, without restric 
tions of any kind. The camera has a pair 
of magazines mounted at the rear, as 
shown, containing the unexposed and the 
exposed film. A simple outside spring 
belt operates the take-up magazine. The 
crank can be arranged for the usual eight 
pictures-per-turn movement, or the single 
picture-per-turn or trick movement. The 
finder lens is mounted directly above the 
photographie lens, in the camera case it 
self. The photographic lens is of the 
fixed focus type, cutting clear pictures on 
all subjects from three feet to infinity. 
By means of an ingenious clamp and uni- 
versal joint holder the little camera can 
be mounted on the side of the automobile 
windshield ready for instant action. 

The projector is entirely self-contained. 
It weighs but nine pounds, making it con- 
venient for the use of salesmen and trav- 
elers. It can be set up on the same 
tripod that is used for the camera. At a 
distance of 18 feet the tiny projector gives 
a clear picture measuring 3 by 4 feet. 
An incandescent lamp of high-efficiency 
type is used as the illuminant. 


“Shimmying” the Storage Battery 
VIBRATION board which operates 
r% with a “shimmying” effect has been 
designed and built by the national Bureau 
of Standards for the testing of storage 
batteries. This testing equipment differs 
from previous designs in that’ the batter- 
ies are jolted by the movement of springs, 
thereby more nearly duplicating the con- 
ditions with which they are surrounded in 
actual practice. The influence of jarring 
on the life of the bat’: ry as well as the 
relative durability of different types will 
be revealed by this newly-constructed ap- 
paratus, 
The “shimmying” motion is obtained by 
a simple eccentric or cam action, the ec 
centric being keyed to the shaft of a mo- 
tor and transmitting the movement down- 
ward against spring tension. The springs 
are visible in the illustration and the bat 
tery is seen in place on the board subject 
to vibration. The motor is quartered un- 
der the controller box which is on a plat 
form. A field rheostat, on a rack, regu- 
lates the speed of the motor, its range of 
frequency being from 300 to 1,200 revolu- 
tions per minute. A tachometer is seen at 
the extreme left of the photograph, while 
the cam operating the vibration board is 
under cover between het erv and motor 
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sTHE SCIENTIFICALLY BUILT WATCH F 
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OLAF OHLSON 
Inventor and Master Watchmaker 














IVIDE an inch into two thousand 


urement variation allowed by Waltham 
in making this important wheel. 


For example, the impulse surface of the 
escape wheel tooth is a vital factor for 
an accurate performance,and when made 
within the limit of measurement varia- 
tion aliowed by Waltham, it means the 
difference between variable and depend- 
able time-keeping in ycur watch. 

Waltham horologists invented, and de 
voted years to perfecting, gauges that 
would measure so precisely these various 
important factors of the escape wheel. 


The variation which is present in the 
Waltham (Octagon) Opera Watch 


parts and you have the limit of meas- 


The Various Dimensions of the Escape Wheel must 


not vary One Half-Thousandth of an Inch 


foreign hand-made watch has been elim- 
inated in the Waltham. 


Therefore, we affirm that the Waltham 
Watch contains the world’s most accu. 
rately made escapement. This is frankly 
admitted by leading horologists, and is 
one of the reasons why the Waltham 
Watch is famous for its close and de- 
pendable time-keeping. 

The Waltham Watch contains more 
fundamental superiorities in its “works” 
than any other watch in the world. When 
you buy a Waltham your investment is 
protected and you are assured of a life- 
long satisfaction. 


This story 1s continued in a beautiful booklet in which you will find 
a liberal watch education. Sent free upon request to the 
Waltham Watch Company; Waltham, Mass. 


A gentlemen’s time-piece 
Extremely thin without sacrificing accuracy 
$95.00 and up 


Makers of the famous Waltham air friction quality Speedometers and Automobile Time-pieces used on the world’s leading cars 


WALTHAM 


THE WORLD'S WATCH OVER TIME 


Where you see this sign they sell Waltham Watches 
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With the Engineers of Industry 


A Department Devoted to the Physical Problems of the Plant Executive 


managers, production engineers, and all other ececutives seeking the maximum efficiency in carrying on their 
to answer all questions relating to plant equipment, factory management, and industrial affairs in general. 











Protection of Life Against Fire 


i eo t ’ human fe from 
‘ it ‘ overlooked = or 


t considera n 
‘ Build 
! ‘ fe for the ma 
l ! I nufactured = the i 
‘i r equal security 0 
+} | u ‘ ti 
! j f i rote i 
‘ i tt t more 
thought ‘ rt to tl ubjec 
i rotect the ts of buildings 
' ‘ ! ! t ! nt fires, as 
r | ad the to provide 
meal for xt x or conti ng 
e, if it o is to provide 
roper vit lt «lt 
While all stat nd many cities have 
fire escape law or ¢ inances, many of 
these are quits ut of date tnd seem 
ingly ignere the tragic lessons taught by 
the ‘Triangl Shirt Waste Company and 
ther lolocau regarding the inade 
. f old fire ¢ iM ] nly 


A New Duplex Compensation for 
Industrial Tractors 
FRRHROUGHOUT the development of 
| the automotive industry, the prob- 
properly correlating the driving 
auxie to the chassis mechanism have en 
gaged the 
extent equal to 


ittention of engineers to an 
that of the power plant 
design. The problem has been to provide 
a means of resisting the severe strains 
and stresses arising from the functions 
of braking and driving without at -the 
same time restricting the action of the 
supporting vehicle springs. 

A new construction, unique in many 


Waly designed to restrict braking and 
driving strains, with due regard to the 

quirements of spring suspension, is 
found in certain electric industrial trac- 


ters and trucks now being manufactured 
in this country. The duplex compensat 
suspension employed in the new 
construction relates particularly to the 
torque members used, the chassis frame 
double concentric 


being supported on 
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to the motor cradle, which forms an ex- 
tension of the axle housing. <A second 
similar construction mounted in a hori- 
zontal plane above the power unit holds 
the axle in alinement and resists all 
axle thrusts resulting from forward or 
backward motion of the machine. 

The two flexible constructions permit 
the driving power unit freely to perform 
its functions under all conditions of 
road surface without loss of traction or 
power efficiency and without the cramp 
ing or binding of any of its parts. The 
axle supports the chassis load through 
its cushioned springs, and is free and 
flexible to perform its one specific und 
vital function—delivery of driving or 
retarding power to the vehicle. 

It has heretofore been extremely difii- 
cult to devise any system of guides or 
other strain-resisting devices within the 
restricted space available, which would 
successfully stand up under the heavy 
work required and provide the flexibility 
necessary for ideal traction and power 
efficiency. The present construction has 





magnet is closed, the clutch is engaged; 
when it is open, the clutch is disen- 
gaged. One member of the clutch con- 
tains the magnet coil which, when ener- 
gized by an electric current, pulls the 
other member into contact with it. The 
contact is made on a friction surface, 
which is carried by a flange on the out- 
side of the first member. As long as the 
electro-magnet is energized the two 
members rotate as a unit. When no 
current is flowing through the coil, the 
two members stand a. short distance 
apart and a positive running clearance 
is provided, 

Magnetic clutches have been on the 
market for the past twenty years and 
are employed in many different indus- 
tries in various ways. They are built in 
sizes from T-inch diameter to 78-inch 
diameter, and are used to transmit from 
1 to 2,000 horsepower. However, the 
magnetic clutch has a far wider renge 
of applications, especially if its possi>ili- 
ties were more fully realized. 

The principal features of a_ typical 














i few states can the employer feel as 
ired that, by complying with legal re 
quirements, he has actualiy given his 
workers a fair chance to escape in case 
of tire, Whether required by law or not, 
every factory or other work place should 
have at least two exits from each story 
of sufficient size for the number of per 
ons accommodated so designed and con 
tructed that the occupants can and, will 


Those fori f exits are best which 


rrotect propert i yell a life. and 
vhich increase, rather than decrease, the 


onvenience of the building for ordinary 
No exit, however, is efficient unless 
always read for lmmediate use 
and unless, when used, it will lead the 
eccupants to safety 
Various forms of cit are 
(a) Horizontal exit i door through a 
ire wall, or an outside balcony or bridge 
eading to another building or division 
stairs—cut off 
building, and reached by bal 
Interior en 


(Continued on page 521) 


») Exterior enclosed 
rom the 


onies or vestibules (ec) 


helical springs which provide the neces 
sary cushioning effect. The principle in- 
volved, however, would be one adaptable 
to other forms of motor vehicles with 
conventional automobile’ spring 
equipments, 

The helical springs referred to above 
are loosely mounted in pockets cast in 
the chassis and axle members and sup- 
port the chassis load only. Swivel studs, 
free to oscillate in their retaining sock 
ets, hold the helical springs under 
proper compression when the vehicle is 
light and resist the tendency of the 
chassis to rebound off the springs when 
traveling over a rough surface. These 
spring studs, thus tying together the 
chassis and the axle, are not rigid in 
their seats. Flexibility for the spring 
suspension is provided within the limits 
permitted by the torque resisting de 


more 


vices, 

The forward torque member of the 
new construction is supported by trun- 
nions from the chassis frame and takes 
all driving and braking strains through 
a large ball-and-socket device attached 


been given rigid tests in some of the 
most exacting industrial tractor and 
truck applications existing, and it is 
generally recognized that some applica- 
tions of industrial machines are more 
severe than those encountered in auto- 
mobile or motor truck work. While the 
speed of the machines is less, they are 
frequently operated in close quarters, 
are frequently bumped full tilt into 
heavy objects, and their rapid operations 
require abrupt braking and starting 
characteristics, It is claimed that in 
this most severe service the new torque 
resisting mechanism above described has 
proved itself a valuable improvement 
over other torque-resisting and spring- 
suspension mechanisms that have been 
used heretofore. 


The Magnetic Clutch 


HE direct pull of an electro-magnet 
holds together the friction surfaces 
of the usual magnetic clutch, which is 
used for connecting and disconnecting 
machinery from its source of power. 
When the circuit through the electro- 


Severe test of an industrial tractor with the new duplex compensating suspension, and a detailed view of the power axle and suspension of this machine 


magnetic clutch may be summed up as 
follows: 

()1 Direct magnetic action, which re- 
sults in a simple, compact structure 
with no toggles, levers and so on to wear 
o. get out of order. 

(2) Ease of operation: It is only 
necessary to close or open a switch to 
engage or disengage the clutch. This 
switch may be located at any conven- 
ient distance from the clutch and may 
be operated either manually or auto- 
matically. 

(3) Smooth acceleration: In_ the 
short interval of time necessary for the 
magnetic pull to build up to its full 
strength the friction surfaces engage 
gradually, there being sufficient slip to 
secure a smooth start. 

(4) No end thrust: No end or side 
thrust is transmitted to the shafts or 
connected machinery. The magnet pull 
balances the pressure between the fric- 
tion surfaces. 

(5) Fixed capacity: For each size of 
clutch there is a fixed capacity depend- 
ing on the known pull of the magnet. 
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A Federal 5! 9-lon tractor, equ ‘sped as shown 
trailers on grades during the winter, 
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— the only one able to pu ee loaded 
ith other tires havine fatled even whe hod h 








chains. Only two trailers appear in the 
loaded we ight totalled 14! 2 fons Owner 


The tire that walks away 
| with the load 


The one quality a truck tire 
must have is ability to get trac- 
tion. 


Mileage is important and re- 
siliency desirable, but unless the 
tires are able to dig in their toes 
and push when the engine's 
power is delivered to the wheels, 
they might as well not be on the 
truck. 


Few trucks are operated under 
ideal conditions; in sand, in 
snow, in mud or on wet, slippery 
asphalt, you’ve got to have some- 
thing on the wheels more eff- 


cient than smooth bands of solid 
rubber. 


Solid tires are becoming obso- 
lete. Big pneumatics are expen- 
sive and undependable. There is 
only one tire that in all kinds of 
weather and over all kinds of 
roads can carry the truck wher- 
ever the driver wants it to go, 
and do it at a lower cost per 
mile than either the plain solid 
or the big pneumatic. 


That tire is the Caterpillar. It 
is made in sizes suitable for 
trucks of every type and weight. 


Kelly-Springfield Tire Co. 


GENERAL SALES DEPARTMENT 


1710 Broadway 


New York 
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How the Lower Animals See 
(Continued from page 509) 

and greatly magnified. The compound eye 
of the lower animal doubtless was designed 
to see objects at very close range and to 
see them relatively magnified. This is at 
once evident from its structure, its shape 
and its size. Indeed a more perfect adap 
tation could not be fancied; for the vast 
majority of animals with compound eyes 
being small creatures themselves have to 
do in their pursuits and various modes of 
living with things still smaller, and it was 
therefore necessary that nature supply 
what art could not devise, 

Many 
eves, What are known as ocelli, or simple 
eyes. They are usually three in number, 
and are arranged in a triangular manner 
on the head between the compound eyes. 
Little 


‘nsects have, besides compound 


seems to be known regarding the 


| function of these organs beyond the fact 


that they enable the owners to @tilize the 
darkness with greater facility than those 
insects not so equipped. It is notable that 
bees and their allies, moths and spiders 
although the last named is not properly an 
insect—are all animals which either work 
at night or in dark situations and have 
the ocelli well developed 

It has been proposed recently that the 
ocelli May act as stabilizers whereby the 
insect by keeping the sky uppermost 
horizontal during 
flight But recent experiments, wherein 


mhiiintains a position 


the simple eyes were coated with as 
phaltum have controverted this idea; the 
asphaltum treatment seeming in nowise 
to have affected the equilibrium of the 
insect’s flight. 

It has often been observed that the eyes 
of moths and other night-flying insects 
have the peculiar property of shining in 
the dark, after the fashion of the house 
cat's. This feature is supposed to be due 
to a tissne underlying the retina, and is 
known as the tapetum. The function of 
the tapetum is to intensify the dim light 
entering the eyes of the night-workers by 
reflection 

Certain it is that the lower animals can 
not see very far. Guided mainly by scent, 
the range of their activities does not re 
quire a vision which reaches beyond their 
The eyes of the 


lower animals are in many respects like 


immediate neighborhood, 
their othe rorgans of SscCLSe for assistam ay 
in the gathering of food and detection of 
the too near approach of their natural 
enemies Beyond these purposes, which 
they serve quite well, they are neither 
adapted to a keener vision nor is this 


necessary 


Tricks of Traffic Control 
(Continued from page 510) 


trol Philadelphia itself, for instance, 
puts the officer up on a circular concrete 
protect him 


latform high enough to 


from anything short of a deliberate at 
tempt to run him down, For day time 
lIN¢ nus suggested by the 


preceding para 
} 


graphs, she supplies him with a manu 
ally operated signal bearing printed in 
structions, and incapable of heing made 
itself. For the dark hours 
a 


t 


o contradict 
evening she supplies him wit! 


of the 
searchlight of such power that no care 
less driver can present the excuse that he 
didn’t see the traflie signal until too late 
to heed it 

4 veriant from the New York pattern 
of trafic 
Knoxville, Tenn 
the top of a single steel standard placed 


tower is the one attributed to 


These booths are at 


between the trolley tracks. There is one 
at the intersection of each pair of promi 
nent streets: but unlike New York's tow 
ers, they operate independently, being de 
signed only to give the officer at each 
corner a better view and better signaling 
White lights are flashed for traffic 
green indicates 


means 
to proceed, red to stop; 
the rare condition when the corner is open 
in all directions. At the peak of each 


booth is placed a horn 


| turned, like a weather vane, ingany direc 


aust 


which can be} 
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| tion. In the event of fire this is used to 
| scream its warning down the street which 
the engines will traverse and clear the 
path for the fire apparatus. In addition 
to this, a certain element of codperation 
is found in the telephone that joins each 
officer to the men immediately north, 
south, east and west of him. In this way, 
if a driver violates rules at one corner and 
gets away from the officer there on duty, 
he can be held up at the next, or the one 
after that, or at the very least his num- 
ber can be got for future attention to his 
cause, But to officers and drivers alike, 
the isolation and protection afforded the 
traffic guardian is the most appealing 
feature of these booths. With an electrie 
fan and electric heater, the occupant of 
the booth can defy sun and 
with a roof over him rain is 
nothing in his life. And this meais 
traflic than it does 
to him, for trattic regulation from these 
booths works just as effectively in the 
slippery weather when danger of accident 
is at a maximum as on the fine duys when 
visibility and car-control are at their best. 

We have spoken of the difficulty which 
the driver may have in distinguishing the 
traffic officer and his signals at night. On 
streets that are not a blaze of illumination 
this condition is even more marked, Dr, 
Harriss, the inventor of the block-signal 
system of traflic control now practiced 
from the traffic towers of Fifth Ave., New 
York, has met this situation by designing 
a clever portable light-signal outfit that 
makes the traflie officer a regular human 
signal tower. The illuminated cop, as one 
of the local newspapers calls him, wears 
over his shoulder a rubber apron, to the 
low-cut front of which is attached by two 
hooks a little signal box containing three 


snow: 


even more to the 


lights and the batteries necessary to run 
them. The lights are red, yellow and 
green, and are operated by push-buttons 
in the bottom of the box. As the satir- 
ical reporter puts it, “No motorist, steer- 
ing his purple assassin homeward through 
the tearful glimmer of a languid dawn, 
will he able to miss an illuminated cop. 
Whether or not the motorist is lit, the 
cop will be.” Seriously, every motorist 
haus been embarrassed at times by the 
difficulty of making out the ordinary traf 
fic signals in the dark, and this device 
ought to be of much utility at points 
where it is not convenient to erect a 
tower. 

A phase of the traffie problem that does 
not get so much attention as that of street 
corner control is summarized in the query 

Where do all the cars go?’ As one 
stands at a busy corner and watches the 
cars stream down into the business see- 
tion of the city, whether it be a dead-end 
business center with no exit at the other 
side like New York’s or whether it be open 
from both ends like Philadelphia's, one 
must wonder what is done with all these 


ears after they have discharged their pas 
Some of them ge on through che 


city or tur 


secngers 
around and go back whence 
they cume; but a glance at the curbs is 
suflicient indication that plenty of them 
are parked right in the streets until they 
are wanted again As a matter of fact, 
the universality of this custom is  suffi- 
ciently attested by the success with which 
it has added a word to our language. A 
ago the man who had asked where 
he might “park” his car might well have 
been taken for a traveling prestidigitateur 
who proposed to transform his automobile 
into a patch of green grass. ‘Today the 
word is an accepted part of the regular 
speech, and is even 


decade 


creeping into our 
slang, so that if we wish we may park 
our feet under the table, or park our 
weary careass in the bed, 

So universal is the custom of leaving the 
car unattended in the streets that the 
mere use of prohibiting parking 
near corners, in front of theaters and res- 
taurants and close to fire hydrants is not 
In many towns the signs set an 
upper limit to the time of parking, and the 
| police make a more or less effertnal at- 


signs 


enough. 





to 
ch 
he 
on 


ch 


vv -— & 34 
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tempt to enforce this. In many more the 
nuisance has got to such a point that it 
has been necessary to institute recognized 
public parking plots. ‘Those who attend 
the ball New York know per- | 
haps the most extensive of these—we have 
half a mile of the curb 
banked solid with cars, 
together as the prohibition 
bodies occupying simultaneously the same 
would permit. But in the more 
sections of New York and other 
are no extensive 


games in 
seen Speedway 
backed in as close 
against two 
space 
crowded 
cities there 
available for parking in this fashion. It 
is therefore necessary to utilize to the ut- 


curh areas 


most whatever of open space there may 
be at hand. Our final picture shows how 
this is done in one instance In a wide 


and little used street chalk lines are care- 
fully laid down, so that two double ranks 
of cars may be parked without interfering 
with the entrance or exit This is 
economy of exrried to the last 


lines, 





space 
degree 

Racing with Model Yachts 
511) | 


races boats sail aceord- 


(Continued from page 
Regatta 
but in the point 
into account Prizes ure 
given to the winners for the season. 

The Park Model Yacht Club 
at present is made up of former members 
of the Brooklyn Model Yacht Club and 
the Yankee Model Yacht Club, who 
into one organization for 
at least six months 


In the 
ing to class; races class 
is not taken 


Prospect 





nugreed to join 
This plan has worked 
doubt result 


in a permanent organization probably un 


out very well and will no 


der the present hame, 

The enthusiasm of the yacht races 
is not confined to the older members of 
the club, the younger members’ being 


fully as expert yachtsmen. On the large 
lake at Park, the triangular 
course is five-eighths of a mile, and on the 
windward and leeward course the yachts 
sail a their 
have 


Prospe t 


half-mile by covering 
excellent 
made over this course 
“Fairwind” covered the triangular course 
in 12 The “Hilma” 
covered the same course in elapsed time 


course | 
been 
Thus the schooner 


twice Some 


nD seconds, 


minutes 


13 minutes, or 15 minutes 17 seconds by 
corrected 

Quite a is the start of one 
of these half-a- 
dozen of the yachts are jockeying for the 
hest line, 
stands the 


recording tab 


time, 
lively sight 
when more than 


races 


position to cross the while on 


the shore opposite the stake 
timer with his watch and 
lets, keeping accurate account of the time | 
each one crosses 

frequently, but they 
are not usually serious, the damage being 
remedied, In a wind the 
heel 
but thanks to 


Collisions happen 





easily heavy 


vachts over to an 
their deep 
themselves So 


alarming degree, | 
lead keels, al- 
great is the 
the large yachts that the owners 
frequently have to put in some hard row- 
ing to keep up with the diminutive but 
fast-moving craft. 


Wiys right 


speed of 


Concerning Ice 
page 512) 

The problem of the strength of 
the piston did not prove of difficulty, for 
it was found thai 
ported by of glass-hard steel held 


(Continued from 


tension. 


the compression sup- | 


a pie e 


rigidly is surprisingly large Several 
grades of steel were found which would 


support a compression of 600,000 pounds | 
stood up under 
as JOO.000 pounds per square inch, 

No theory of the strength of a cylinder 
was of value for high 


to make indefinitely 


and one grade as much 


much very pres 


sures It is of no use 
thick walls, 
than a 
layers 


nor indeed to make them more 
certain thickness; for the inside 
support most of the pressure in 
event. The outer layers of a very 
thick cylinder do not take up the stress 
from the inner layers. Dr. Bridgman 
concluded that the best way to make a 
cylinder support a high pressure was first 
to stretch it on the inside by applying a 
much higher pressure than it was intended 


any 
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The gage of a blade directly affects its cutting speed. 


Take two hacksaws, both suited to cutting some particular kind or shape of metal but 
differing only in the matter of gage. The thinner of the two will cut the quicker. 


The contact area of the larger blade—the square area of the saw in actual contact with 
the work—means more friction to be overcome, and after the first few cuts, more weight 
upon the saw becomes necessary. 


The Starrett Hacksaw Chart indicates the most efficient type of blades to use on any given 
kind of work. Starrett Saws, used according to it, give the best results. 


Send for Catalog No. 22 “B” 


THE L. S. STARRETT COMPANY 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled. 


ATHOL, MASS. 








Attention to Details Essential to 
Efficiency 

The necessity of increasing the 
weight as the saw is dulled must not 
be overlooked, and is a factor for 
which no absolute rule can be given. 
The most that can be said is, knowing 
approximately the time in which a cer- 
tain blade should cut an average spec- 
imen of a certain kind and size of ma- 
terial, the weight should be increased 
by increments of from 5 to 10 pounds 
as often as the time of three successive 
cuts is above the average. Remember 
that the weight on a heavy gage saw 
must be increased faster, in proportion 
to the extra amount of dulled surface 


or contact area, than for athinner gage 
saw, regardless of the difference in 
weights on the first cut with each. In 
Hack Sawing, as in any other form of 
work, common sense, attention te 
and observation of manufacturers’ 
structions are great assets. 

To sum up: The attainment of real 
efficiency in cutting metals with either 
hand or power Hack Saws 
upon: 

1. The selection of the proper make 
of saw. 

2. The selection of the proper saw of 
that make for the material that is to 
be cut. 

3. The proper use of the saw selected. 

It is possible for any user of Hack 


aetali 
t 


depends 


Saws, at the expense of time and 


‘ 


money, to evoive for himself a system 


or selecting and using Hack Saws to 
the best advantage. ‘It 

are many machinists whose 
is sufficiently wide to warrant their 
making their own selection of saws and 
establishing their own code of usage 


To this class of men, tl book will 
have been but little more than a con 
firmation of facts they already know 
To the man who has not had the lvan 
tage of such wide experience, it hoped 


that this book will prove of value in h 
search for the means of more efficient 
work and methods.—Frem “Hack Saws 
and Their Use,” published by The L.S. 
Starrett Co., for free distribution 
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Double Sea 
Piston Ring 


These Old Trucks Have 


More Pep and Pulling Power 
Than They Did When New 
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RELIABLE GROCERIES and MEATS 


tncemech ae we here oe Pay Al Our Bille Weekly, & Becommee 
GR rr errr he we Receive One Mewes Promesty. Thirty 
Dare Boing The Limit We Dare Estand Credit 


6903-5 Weatworth Are. ead 1855 W. 103rd Street 


Woetworre D448 


TELSraONEe 
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Beverts 209 
ouble Seal Ring Co 
25 Mi igan ave., 
Lou, tll 
entleme 


We have had your Double Seal Rings in two of our trucks 
for three years and they are both running as good as the first 
day we put the rings in. We are very highly pleased with the 
rings They save us considerable in gas and oil. These trucks 
have more “pep" and pulling power tran when they were new. 


We have given the rings @ good test and therefore we 
cap honestly recommend them 


Yours truly, Som Plowman ge 


Fleming Eros. 











Double Seal Ring Company 
General Sales Office, 2335 Michigan Avenue, Chicago, Illinois 
Branches in 30 Large Cities 














ELL 
DRILLING 


A Paying Business 


Everybody wants a dependable, fresh water sup- 
ply [he contractor with his Ithaca Well Drill 
finds hardly any limit to his business. We supply 








Beach Haven has the best combination tandard outfits complete, mounted with power, or 
of i fent " separate outiits to operate with your own engine 
‘ aea ahove ‘ ures on the Atlantic or tractor. Widely adaptable in use— Water, Gas 
Coast. @ Matchless bay for sailing, al- acd Ol Wells, Blast Hole Drilling, Prospecting 
AVS I fishin rn < for Minerals. Smali investment starts operator 
wey eae a : perfect bene h and in fine paying, permanent business, all his own, 
bathing. @ The ENGLE — has all Write for c.talog 
modern conveniences rivate baths 
qith walt and fresh water, and is a WILLIAMS BROS. | 
1 SF ’ nter, dias 
. . 434 West State St. lihaca, N. Y. 
home as well s hotel. Sure relies 





from hay fers Open Jane 17th to 
September 20th Send for booklet, neers 





Menon ewer tweeter | [MAXIM SILENCERS 


Roverr F, Encir, Treas. and Mer. 
BEACH HAVEN, N. J. 
For Rifles. Target Pistols, Exhausts, Air Com- 
pressors, Farm Engines, Motor Boats. Large 
Stationary and Marine Oil Engines 





Manufacturing rights available. Write for information 


MAXIM SILENCER COMPANY 
94 Homestead Ave. Hartford, Conn. 


























Order Your Scientific and Technical Books Now 


hey are diffi sin and prices are constantly increasing We will quote present price on any book 

this uature a di the | e will held unless the publisher ould increase his price in the interim. 
Write for our %-page catalog—the most complete scientific and practical catalog now Issue d. In addition, 
our 1420-1921 list will be sence you as soon as ready, and the prices in this list will hold good in possibly 80 per 
cent of cases; but you will be notified of anv change be fore filling order 

here will be no obligat! n requesting catalog for we want you to know our Book Department Write 


niay You'll find “< le for suggesting books you need 


SCIENTIFIC AMERICAN PUBLISHING CO., Room 676, Woolworth Bidg., New York City 











SCIENTIFIC AMERICAN 


to maintain in practice. It was found 
that a cylinder treated in this way is in 
a state of internal strain, exactly as is 
a gun which has had hoops shrunk on 
it from the outside. As a result of the 
experiments a cylinder half an inch in 
diameter was stretched to 1.2 inch in 
diameter before breaking: and the break, 
when it came, started on the outside. 

In the preliminary work on steel cylin- 
ders many cylinders were broken. This 
gave opportunity for interesting observa- 
tions on the manner of rupture at high 
pressures, and two facts not to be ex- 
pected from ordinary theory were noted 
specimen of steel which 
stretched more than itS diameter under 
tested for strength in the 
ordinary way, would have broken when 
the strain became about 380 per cent, 
whereas the strain here was about 140 
per cent before rupture took place. In 
all cylinders tested the break started at 
the outside, where the stress and strain 
were both least. There is reason to be 
lieve, however, that very brittle substances 
like glass would break on the inside, as 
predicted by the ordinary theory. The 
determining factor here, according to the 
xperiments, is the plasticity of the sub- 
stance, 

Another important factor was the de- 
vising of some means of accurately meas 
uring the pressures, None of the ordi- 
nary pressure gages were found to be of 
the slightest service at these high pres 
Again, strange to say, the very 
method that can be conceived 


The same 


pressure, if 


sures. 


simplest 


| proved to be the best. It consists in in- 


' bon—graphite and 


serting a steel piston through a hole in 
the wall of the cylinder and measuring 
the force necessary to prevent it 
being blown out by the within. 

The minute the preliminaries were con- 
cluded and the actual experiments with 
water begun, it was found that the high 
pressures made the water disobey all the 
ordinary rules. The application of ordi 
nary pressure to ice causes it to melt. But 
when ice is subjected to pressure at tem- 
peratures lower than ten below, Fahren 
heit, it is no longer possible to make it 
melt, but instead it changes in form, pass 
ing over into another kind of ice more 
than water, instead of less dense 
like ordinary ice 

The pressure required to produce this 
second kind of ice is about 33,000 pounds 
per square inch. These two forms of ice 
are comparable to the two forms of car- 
diamond; with this 
difference: the new kind of ice changes to 
ordinary ice the moment the pressure on 
it is relieved, just as ordinary’ ice 
changes to water on the provision of suf 
ficient heat. Old principles are borne out, 
however, and old reasoning supported, by 
the fact that when the ice is of less den- 
sity than water, the freezing point is low- 
ered by the application of pressure; while 
if the ice is of the denser-than-water va 
riety, pressure raises the freezing point. 


pressure 


dense 


The Armed and Armored Limou- 
sine of a Chinese Governor 
(Continued from page 513) 
term of office with a bullet, as 1s so fre- 
quently the fate of Chinese officials, the 
car can be transformed in a twinkling 
Down from inside the roof come steel 


| shutters covering all the windows and 


| dangerous times, 


reaching to the steel plates built inside 
the walls of the car. Concealed loopholes 
open on each side and in the rear, and 
six automatics or rifles can come into 
action. Another steel shutter rises out 
of the partition between the tonneau and 
the driver's seat, closing of€ danger from 
the front. A Colt machine gun appears 
from under the driver’s seat and is fast- 
ened on to a special bracket built in at 
the right hand side of the cowling. The 
luxurious car is thus turned into a 
fortress. 

As an additional measure of safety in 
there are fastened to 
each side of the car three swivels. Belts 
are provided that fasten into these with 


from | 
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LEGAL NOTICES 
=m 


PATENTS 


” YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to’Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice. extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents. 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest to inventors and particulars of re- 
cently patented inventions. 


LICLTOR F: 
MUNN & CO., 5i!!S\i2i% 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL, 
Scientific American Building, WASHINGTON, D.C. 
Hobart Building, SAN FRANCISCO, CAL. 











HULLS 
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Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 


MO: 2 ou ares oor aen ae yeeere. | 
Scientific American Monthly ‘(established 
BRFS) GO PORE onc ccc scccessccces $7.00 
Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 


Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 
ditional. 
Canadian Postage 
Scientife American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 
Remit by postal or express ene order, bank 
draft or chec 
AGENTS WANTED 
AGENTS, $60 to $200 a Week. Free samples. Gold 
Sign Letters for Store and Office Windows. Anyone 
can do it. Big demand. Liberal offer to general agents. 
Metallic Letter Co., 451X N. Clark St, Chicago. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen 
$300 to $2000 unecessary. Will allow expenses to Balti 
more as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St.. Baltimore, Md. 


BUSINESS OPPORTUNITY 
YOU CAN havea business profession of your own and 
earn big income in service fees. A new system of foot 
correction; readily learned by anyone at home in a few 
weeks. Easy terms for training ; openings everywhere 
with all the trade you can attend to. No capital re 
quired or goods to buy, no agency or soliciting. Address 


| Stephenson Laboratories 23 Back Bay, Boston, Mass. 





CORPORATION SERVICE 


GREAT CARE should be exercised at the inc “ 
of a new enterprise to insure its financial success. 
render a specialized, complete service. If you « caeidiamla 
plate incorporation or reorganization let us solve your 
problem. Inquiries solicited. Industrial Engineering 
Corporation, Engineering Building, 114 Liberty Street, 
New York. 


FOR SALE 

STEEL Tower and Tank—Capacity about 1,800 gal 
lous. In good condition, Can be seen x. premises. 
A.J Murphy, Laure 1 House, Lakewood, 

FOREIGN STAMPS 

55 DIFFERENT STAMPS, including China, Japan, 
French Colonies, etc., given to applicauts for our high 
grade approval selections. Send references and 2c stamp 
to the EDGEWOOD STAMP CO., Dept. G, Milford, 
Conn. 





HELP WANTED 


SPLENDID clerical work opportunity. 
whole time. No canvassing, good mon >y. 
Business Builders, Jamestown, N. Y. 


INCORPORATION IN ARIZONA 


COMPLETED in 1 day. Any capitalization, least cost, 
greatest advantages. Transact business anywhere. 
Laws, By-Laws and forms free. Stoddard Incorporat 
ing Co., 5-«, . Phoenix, Ariz 


oar WANTED | 


MANUFACTURING rights on metal articles. Also 
metal stampings and model werk on contract. We 
are ideally located and equipped to develop patents. 
Meyers Company, Box 263, Bedford, Indiana. 


Spare or 
Chautauqua 





Stop Oil Pumping Increase Mileage 
Decrease Oil, Fuel and Water Consumption. 
ave Regrinding Costs. 

ZELNICKER EVER-TYTE PISTON RINGS ° 

Send jor Free Evidence Booklets 


Experimental and Model Work 


Fine Saejpameete onertee Ine Machinery, 
8 ve 
Spectal Tools, D> jen. _ < utting, Ete. 


HENRY ZUHR, 489-93 Broome St., New York City 


ST. LOUIS 
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The capacity as well 
as the desire to serve 
every temperature 
need in industry char- 
acterize the Tycos 
organization. From 
manufacture to appli- 
cation Jycos service 
is thorough, practical 
and reliable—com- 
plete whatever the 
problem. 


Request catalogs, mentioning 
specific needs. 


Taylor /nstrument Companies 
Rochester, N. Y. 


There's a Tees or Tarlor Temperature Instrument 
for Every Purpose 779 








| STEEL SHELVING 


Tool Stands, } 

Tool Cabi- , s 

nets, Pressed = 
i 





Steel Bench 
Legs, etc. 











Order from Warehouse Stock 


DAVID LUPTON’S SONS CO. av 
Clearfield and Weikel Sts. hy 
Philadelphia “ 























For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- | 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1872 
1999 Ruby Street 
Rockford, ub. 


SOUTH BEND LATHES 


For the Machine and Repair Shop 9° Lathe $215.00 












> 24-in «, inch 
Es (ablished 1906 
Free Catalog 
South Bend Lathe Works 
adison Street 
Ne nol. Rend. Ind. 





llow to 


Run a Lathe 
An 30 page bo 

For 10c Postpaid 
Coin or Stamps 

















p Corliss Engines, Brewers 
and Bottlers’ Machinery | 


The VILTER MFG. CO. 


}a snap hook so that soldiers may be 


| have been attached to the steel roof of 


| tacked the car can in a moment become 


989 Clinton Street Milwaukee, Wis. | 





ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
quantity. We produce all grades at our world famous 
BELL ASBESTOS MINES in Canada. We alsocarry 
fibres, spin yarns, weave cloths, and make al! sorts of 
Asbestos products 

For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 

DEPT S-1 
AMBLER, PENNA., U.S.A. 
Owners of the world’s largest Asbestos Mines 











1 H. P, 110 volts, 
A. C., 60 cycle, 

A ssi phase, 

A isi B. P.M. 


LARGE Phnom peor 








Wasting MACHINE motors 











| ual production designed to te used for an 
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strapped to the running board and have 
both hands free to use rifles. Handles 


the car for their convenience. So if at- 


a bullet proof steel box, defended by a} 
machine gun and six soldiers on the out 
side and by six more rifles from the 
inside, 


The Print and Label Law 


(Continued from page 514) 





ities, substantially as in the trade-mark 
law. Consequently a design to be placed 
on letter heads, cards, ete., as mere orna- 
mentation and not being itself suggestive 
of any other article of manufacture, was 
denied registration; as was also a print 
designed to be used as a marker for a 
highway, though the same might be eligi- | 
ble for registration at the Copyright| 
Office as “pictorial illustrations or works 
connected with the fine arts.” 

The word “designed” in this connection 
does not refer to the state of mind or in 
tention of the author, but to the subject- 
matter or quality of the print or label it 
self, and if that subject-matter does not > | 
suggest or in some manner identify the t ; 
particular goods for which it is used, the oppe 9 OC e or owere 


work is not registrable in the Patent 














Office, O 
The Commissioner must determine for | t 4 

himself whether or not the work presented | om any ang e up 0 

is registrable as a print or lalel, and his 

decision, even though erroneous, cannot be | ? 

reviewed by mandamus proceedings. But 


no nice application of rules will le made 1 here is no gradual “settling” of the raised truck 
in the Paten ice to determine the de- te ° 

— pin aggro pote te the body when it 1S held by a Van Dorn Hoist. 

print or label; it will be registered as a 


ee eee Seek Se Stopping the hoist, firmly and positively locks It, 


of a character which is commonly re 


garded as the result of artistic or intel and the body will be held ngidly in any angle 


lectual effort, or which might properly be 


s» regarded. Registration will only be re- until yt 1s pulled down by the same power whic 


fused if the article belongs to that class 


which - ae intended for the rggon” raises it. Gravity plays no part in the operation. 


of artistic effect on the beholder and 


which does not in fact produce any; as Work can be performed on the chassis un- 


where the label consists only of printed 


“xt with directions for use o 1e con 1 i Ke 
text with directions for use of the con der the raised body with perfect safety. 
applied. ° ° 

Qo the basis of the foregoing principles Operation of the Van Dorm Mechanical 


the present rules of the Patent Office de- 


| fine a print as “an artistic and intellect- Hoist iS automatic in every detail. The 







article of manufacture and in some hoist 1 1S started, stopped or lowered with 
fashion pertaining thereto, but not borne 
by it; such, for instance, as an advertise the body at any angle up to 45° —at 
ment thereof’; and a label as “an artis- 


tic and intellectual product.on impressed which extreme dumping angle 1 it 


or stamped directly upon the article of 


manufacture, or upon a slip or piece of automatically slops. The truck 


paper or other material to be attached in 


any manner to manufactured articles or Can be driving away with the body 


to bottles, boxes, and packages containing . . . 
them, to indicate the article of manufac lowering — the hoist stopping 
ture.” No print or label can be registered . . . 

unless it properly belongs to an article and disengaging er | 
of manufacture and is descriptive thereof . 

and is as above defined; but no examina when the body settles to its be 


tion will be made as to its novelty. 


Protection of Life Against Fire Complete bulletin descriptive of Van Dorn 

(Continued from page 516) Mechanical V ertical and Horizontal Hoists, 

clues ataine~Bue-sesiating entlesere with and Truck Bodies sent to any truck operator. 
fire doors. (d) Interior stairs—not en-| Write 


closed, (e) Elevator. (f) Outside stairs 


stairway tspe,, (h) Outside ladder.) LAE VAN DORN IRON WORKS 


Special forms of fire escapes, such as} COMPANY 
chutes, poles and ropes. é Cut away view of the Van 


are in a protected area from which they | 


Dorn Mechanical Hoist 


The horizontal exit is believed by most | 
. . See " | Cleveland showing the screw jack 
fire protectionists to be the best for the : } 
principle of operation and 


protection of life, especially where there| Branches Long Island City, N. Y., and Philadelphia the automatic lubricating 
are a large number of persons on one Distributors in all other cities device. 


floor. The occupants, after passing | 
through a fire door or across a_ bridge | 





— 


|} may descend in safety without excessive 


haste. Adequate stairways must, how-' 
gg ers Stet oes Mechanical Dump Truck Hoists: 


ever, be provided for moving oceu- 

pants to the ground level as soon as they | Bodies; Frames; Pressed Parts 

have passed through the horizontal exit, | 
(Continued on page 523) 











rated articles are marked with an asterisk 











BLUE PRINTING, progress in 
BOAT, FOLDING ee ara 
BOILDR PLATE properties 
BOOK SERVICE, rapid-transit.* 
OOTS, SHEET-IRON - 


BOTT 








BUSDS may replace trolleys 





AMERA OBSCURA to-day . 
ANADA'S new Parliament build 
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INDEX 


» prevents the use of many cross-references 
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Look for the general subject rather than the supposed specific title of any article. Thus: 
“Canals,” etc., will give related articles much more quickly than by reference to the title of the article. 














lank body for milk *154! CHICKENS, SINGEING 
Cracks aud cables for truck.*249 | CHICKS, male; large eggs 
rrailer, real work for .*284 CHRISTMAS tree stand 

frend of design, 1921 411) CHURCH, rural, motorizing 
lruck dumps at any angle.*73| CIGARETTE tray with snuffer. 
rruck replaces 20 teams 414) CIVIL WAR carved in granite. 
rrucks and road wear 294) CLOTHES pressing, simple 
Weight legislation 854) COAT See FUELS, and MINES 
ES OF MINING 


Car strike and motor buses. 34| COASTING in Africa ........ 


Foundry refuse, handling. .*189 | COLORADO'S cloud-burst 


B CONCRETE, See also 


CONSTRUCTION, ROADS, 











tY CaRRIAGE, motor *3 Beam tests .. or 
ON, Roger, manuseript, 305, S62, Facts about concrete 
421, °432 Flowability, measuring 
LAXWONS, See rics How sfrong is the concrete. 
tBENDING MACHIINI *18S9) CONVEYORS. 
aT ELS made of paper 0251 Belt, giant 
rrLESHIS See WAKSHIPS Belt, portable, conveyor 
YONI I new role for *274) CORRDSPONDENCE, 
:Al tINGS,  self-lubricating *467 147, 167. 187. 
LY GOAT, electric "413 3 349, St 
DER MATERIAL from waste . 489, 509 
*471) CRANE, giant, lifts brother. 
RIOGRAPHY, ineluding OBITU- CRANES. ELEC’ 
: IB a , any ih, RUTCH ceoahisigetbinn 
sSolteon, yudon 204 ( STOMS ) ‘ » Bn R 
nan « x... aK USTOMS, outwitting French 
Burroughs, John S07 
Curie, Mme, 35835, , 462 D 
Darwin, Leonard es $83) DAMS! 
Edison, Thomas Alva ....*2350 Aimerica’s greatest dam 
Fiske, Bradley A Tee er hs Big Eddy dam 
Robertson, Thomas EE, ....*307 Falsework for big dam 
Kussell, Henry Norris ..... S3 San Diego, dam on little 
Skiff, F. J. eeeee 202) DITCH DIGGING by machinery.*234 
Struve, Karl Herman 23 DIVERS, helium for 34: 
BIOLOGY tees -- 320, 429 DOCKS, See HARBORS. 
RDS. DOLLARS, A BILLION 
Swan, trumpeter ° ‘ 


Wrens: mating habits DOOR OPENER, electric 
motion mto 
DRILL, automatic-stop 

DYES AND DYING. 
All-wool suit, dye in 





OTANY, See PLANTS Dry dyeing ... . 
LE DRIP, to catch ...... *94 Dye industry, truth about 
PE es *134 Dyeing and printing 

BOWLING on the green ...... *327 
BOWLING-PINS, new from old.*204 E 


, What happens to the...... 174 


BRASS, cadmium in ......... 206 EDISON QUESTIONNAIRE 
* Ps EDUCATION, high cost of 
EATH OF LIFE, THE ° 141 ; 
RREDGBES. EDUCATION, school museum. . 
Beams imbedded = in con LGGS, turning over the 
pA ils Se A LE NE Oe 103 | EGGS, white yolks of 
Bridges and civilization....211] EINSTEIN, See revativitry 
China, bridge building in 41 } EINSTEIN ESSAY CONTEST, 
Hudson River bridge, 322, *324, | RELATIVITY. 
442, *OU8 | ELECTRICITY. 
lustalment plan bridge ....*231 ELECTRIC LIGHT. 
Magnitude, sry d in «ee Candlepower reading 
Monumental bridge preserved.102 | Gases for electric lighting. . 
. ush-button elevator bridge pee | Light from waste pipe flow 
te-covering th ables 3u Neon lamp, new type 
St. Paul claims its own.... 67 Reflector, oe oan ne 
Salvaging timber in trestle. *Zs9 Searchlights .......*165, 
Span, big, placing . i iY MISCELLANEOUS 
Bye : rt fl ~ gellea | Air cleaner for machinery 
DING CONS tl ¢ 0 “R r’ ¢ wreg 
Apartment Soues on stilts FOS | sang as meee 
Building problem ‘ 423 Battery, grippers for .... 
Canada’s Varliament ’ build — Battery that is different 
han oA se bea ‘ a aaesee ona Faun heats, cools and dries. . 
Cian 1e puckKe evesseses oe or . va » 
Clearing away scars of war +109 cots oh ge gg a 
Concrete: increasing use. ..203 High a cirtuits 
arm buildings, willow sap. * Hydroelectric development in 
ing see out France 


Future floor as roof. 
(lass houses cones ° 
Hiollow tile and dry floors 
Hlome that goes anywhere 
House, one-piece 

House, thousand-dollar 
Housing, industrial, U2, 

e210 

Labor problem, solving 
Nebraska's new capitol 
New sections, stone pillar 
Scaffolding, speaking of 
Slag, porous bricks of .. 
Wooden buildings, Europe 


Insulating material 
Insulators, porcelain 


Review of year 1920 





_ aa S eee 
Town runs own plant 


Vacuum tube for deaf 

Winding small motors 

Wire, copper-clad steel 
RAILWAYS 

Sprinkling, permanent 





BUSINESS see INDUSTRY Trains without crews 
rRADE, TELEGRAPH, 

Our telegraph industry 
C TELEPHONE. 


*173 Amplifying ‘phone, new 
i3 


, 29g Cable, submarine plow 
X ae . : : iE Conductor-directed radio 
a ALS eee leg #304 Earth-boring machine 
Boat haulage, new idea . [ae Measurements, telephonic 
Boat with adjustable bow. .163 Radio. transatiantic 
Canadian Ship Canal ..... *o04 Radio with 100 watts 
Canal at Nicaragua ove - 422 Radio, year’s progress ; 
Canal lock switchboard... .*453 Telephone fits in ear 
Co-ordinating waterways 0 Se ee ae ee 8 e610 08 


Electric mule, France 
New high records, Panama. 
Ocean ship canal 






Wireless, new era in 





Panama canal defenses .... 43 ELE aC RONS, bs Ot NTING 
Panama canal facts ....... *7y) ELE V ATOR ACCIDENTS ...... 
Panama canal, second ..... v2 | EMIGRATION, encouraging 
Traction, electric ........ 183) EN AMELS, titanium in ....... 
Welland Canal . ‘ ..*504! ENERGY, world’s supply of 
ARBON BLACK under cloud.183| ENGINEERING. 
AST from living model...... *373 Compulsory labor .... , 
EMENT BAGS, cleaning oo *21 Engineers of ancient E gypt. 
‘HAIR brace for crippled..... *34 Land reclamation, Papal 
‘HEPMISTRY. 


Review of year 1920. 





Chemicals in a = 
Chemist in public life.... ed Un — 
Government laboratories .. 72 ; Zuider Zee 2 ae sults < 
lonie dissociation theory ..153| ESSAYS , — TEIN. See 
Ng ral and synthetic com rT : 

pared ght 292 | EXPLORATION. 


Magnitude, study in 
| 


»” 
socccssed 
39: 











COMPASSES, magnetic, testing.*271 








DRAWINGS, mechanical, putting 
> 

















Obm, where, comes frony 
Optical tricks with sparks. *2 





Shipping coal by wire...... 
Storage battery “shimmy- 





220,000-volt) transmission 





Automatic system abroad 





Telephoning 5,700 miles 
Wired wireless, Germany... .: 





Underpinning, giant job 


Service of the chemist, 72, 212, Arctic, depot-laying ine eee 
», 392, 472 : North Greenland expedition. 


EXPLOSIVES 
Fertilizers from explosives. 33 





Nitration of unbleached 
pulp 143 
EYES OF INSEC’ ( *501 
P 

FAMI PE: GE. avarccecne 462 
FARMING. See aGRICULTURE. 
ace WHEEL, Paris . *173 
FINGDR-PRINTS ....ccccce *93, 243 
FIRES AND FIRE PREVENTION, 

Coal pile fire 3% 





Compressed-air fire escape 
Detector, fire ...... n ‘ 
Factory fire, extinguishing 436 
Extinguisher, automatic *74 

FISH AND FISHERIES. 
Abusing water resources 
Bait bucket, newest 
Lampreys, habits of 
Oysters, when, are in 

son 





Recruits for biggest 
reer rr Pre 
Tank scows for live fish 
Two-billion-fish tragedy 42 
Uncle Sam's artificial fish. *284 
a See 482, *485, *494 

FOOD. 
Caramel precautions ...... 
Fish, freezing, new way 
Hoover on food research. 
Latin foods in New York. 
Milk: Battle for health. 
Milk without cows aa 
Papaya, or tree me lon... 
Potability of salt water....: 
Ration, Army vs. Navy.... 
Sausage, whale meat in... 
Spaghetti, Chinese ....... 
Water resources, abusing, 
*90, 267 
When Humpty-Dumpty trav. 
els 











FOSSIL footprints, Texas .... o383 
FOSSIL sea lizard, Kansas....*273 
FRUITS. See also AGRICULTURE, 
Foop, ete. 
Apples, by-products from . — 
Cold storage 73 
i, | Pe 
Orange-peeling lathe 
Oranges, rejected, put 
eer ae 
lacking, better. 
l’rune, story of the 





FUELS Seé also AUTOMOBILES. 
Ashes, fuel from .... . -289 
Briqueting fur house hold. *114 
Chimney thief, stopping *101 
Coal leaks, stopping . *325 
Coal, our, in Europe......143 
Coal, powdered . 436 
Coal, pumping, mine to sea 

SS. eee *121, 126, 429 
Coal, saving; power costs. .*245 
Coal, shipping, by wire. ..*144 
Coal: Sixty tons per minute.*470 
Coal, weight of ash and... .352 


Coal, what becomes of our. *181 
Fuel conservation opinions, 
36S, 386 


Gas stove retains heat... .*394 
Germany's brown coal ....*304 
Lignite briqueting ...... 213 
Lignite coals, American... .*344 
Molasses for fuel .. a. | 
Power-alcohol research ... 430 


Shoveling, doing away with. *109 
Solid fuel for gas engine 
Turt for fuel mT ere 
ELEC’ 

aie 5 





G 
GAGE, SLIP, checking up..... *193 
GAGES, pilot brush for....... *193 
GAS burner performance...... #245 
S-ENGINE injection ........ 113 
GAS MASK, improved ....... 3 





GASOLINE, See avTroMosiLes, and 


FUELS. 
GAS PRODUCER 
GEOGRAPHY, 
Data for United States.... 63 
Map, a mighty d 
GEOLOGY. 
Geothermal data ......... 103 
Voleanic fires 
GLASS. 
Better glass for lighting... 
Corrugated wire glass . ; 
Window glass, mac bine. 
made ES Orr Tet ree 
GLUE: effect of heat.......... 
GOLF stick-walking stick . . *33 
GOVERNMENT machinery, reor 








BOMIINS oc ccccceve 428, 448 
GRAIN CARS, tilting ........ *361 
GRAVEL, STORING ..... . . *33 
GRAVITATIONAL function 147 
GREASE gun for every bearing. *254 
GRINDER, PORTABLE ........ *34 
GUNS. See ORDNANCE AND ARMOR. 
GEMM, GOMES ccccccécsces 472 

H 


| HAIR combers’ testing machine. *393 


HARBORS, DOCKS, ETC. 
Bridge or tunne yhich ? 
o 


221, 222 





Calcutta’s improvements... .203 
Coéperation, call for ...... 182 
Havre port undertaking... .283 
New York, rebirth of...... 382 
Port and harbor plan...... 242 
Post G6 Paste ccccccosees 42 


(Continued on page 524) 
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Pee : 
LIGHT WEIGHT CAST IRON PISTON 
— ae 


“The Successful Light Weight Piston © 
PATENTED U.S.A. 


FOREIGN PATENTS PENDING 


Look 


yee 


i 
t 


INSIDE S Sa 


You 





ay LIGHT ano VERY sTRONE 
Do You Own a Car? 


DELUXE light weight, cast iron pistons will increase 
the power, speed and flexibility of any motor and at 
the same time use less gasoline and oil hey also 
reduce repair bills by eliminating vibration Thousands 
of motorists in every part of the world are proving this 
every day 
DELUXE PISTONS ARE 40 TO 50% LIGHTER 
THAN STOCK FACTORY CAST IRON PISTONS 
The weight is saved and strength gained by their 
patented scientific reinforced construction. Note the rein- 
forcing ribs under the head and down the skirt. These 
reinforcements give the »iston much greater strength. 
The reinforcing ribs also serve to carry off heat, insuring 
a cooler running motor. The DELUXE piston has 
much less expansion than either aluminum or heavy 
ast iron pistons. They can be fitted close 
Write for booklet giving full information 
standard or over-size for more than 800 makes of 
automobiles, trucks, tractors, airplanes, motorcycles and 
marine engines 
Patented and Manufactured by 


CLARK-TURNER PISTON CO. 
Station C Los Angeles, Calif. 
For Sale by All Good Dealers and Repair Men, 





Supplied 





Weber Crank-Pin 
Re-Turning Tool 


NO FILING 
NO OFFSETTING ——€o). 
\ (Sie 

NO JIGS 4) \\ BAN 

A precision tool which | T\) yey 
will improve and speed up ey 
your motor machine work. -— SS 
Crank Pinsof automobiles, \.- 
trucks and tractors can be 7 
re-turned with the highest degree of ac- = 
curacy with one setting of the crankshaft 
in the lathe on centers Sach crank pin 
can be re turned in from 6 to 20 minutes 
A micrometer dial enables the opera- 
tor to make each ~ exactl; the same size, and each 
pin when finished must be perfectly round and par- 
allel with therest. The Weber teol is guaranteed 
to turn crank pins within as close limits of accuracy as any other 
known method. It is being used in many production plants f r 
ishing work on crank shafts. An ass«rtmentof cutters is furnished 
with each tool to fitthe pins of pepular motors 

Write for our folder, and bouk, ‘* Proof 


SAWYER-WEBER TOOL MFG. CO. 
353 So. Alameda Street « Angeles, Calif. 




















° 
We Will Make It 
Anything in a metal stamping or novelty pro- 
duced from any metal and finished in any color. 


Waterbury Button Co.,, Waterbury. Conn. 


BESSEMER 








HEN buying power equipment, the factor 
of economy in fuel consumption is as im- 
portant as the first cost of the engine itself. 
Here is an engine designed to burn the cheapest 
kind of fuel — fuel oil and as a result upkeep 
records of thousands of users prove the Bessemer 
Oil Engine the most inexpensive form of power 
Production. Write for catalogue. 15 to 180 H.P. 


The Bessemer Gas Engine Co., York St., GroveCity, Pa. 


BESSEMER 
OIL ENGINES 








| furnish 





SCIENTIFIC 


| Protection of Life Against Fire 

521) 
because there is a possibility of the fire 

| spreading to a floor beneath them, and be- 


(Continued from page 


| cause the fear of fire may result in a 
panie. 
The exterior enclosed stairway, or 


| “smoke-proof tower,” completely separated 

from the building by a fire wall, is the 
safest medium for people down, | be- 
| cause it cannot be seriously obstructed 
| by smoke from a fire on a lower floor. As 
such stairways must be reached from 
each floor by means of an outside bal- 
cony, they are generally not suitable for 
everyday use. They are desirable as emer 
gency exits in high buildings, especially 
where there is inflammable material. 
Some laws require this type of stairway 
under certain conditions. 

The interior stairway, com- 
monly found in modern buildings, is sur 
rounded by fire-resisting walls or parti- 
tions, the entrance at each floor 
protected by a fire door. Such stairways 
are efficient both as fire .exits and for 
every-day use. They are not quite so 
safe, in case of fire, as an outside en- 
closed stairway, because they may be ob- 
structed by smoke if a door is left open. 

The stringers, treads and risers of all 
the foregoing types may be made of fire- 
proof material or of wood. 


enclosed 


being 





Open stairways and elevator shafts can- | 
They | 


not be depended upon as fire exits. 
act as flues and quickly spread the fire 
from one floor to the next. In new build- 
ings of more than two or three 


open stairs should not be permitted. In| 


advisable, 


considerable 


existing buildings it is espe- 
cially if there is a num 
ber of occupants, to enclose the stairways 
with fire-resisting partitions. Such en- 
| closures not only safeguard the occupants, 
but also protect the building and its oc 
cupants by preventing the rapid spread of 
fire from floor to another. In the 
ease of single-run stairs, the enclosure 
should inelude a passageway on each 
floor, from the foot of stair to the 
top of the next stair. 
from the upper floors to the street with- 
|; out leaving the enclosure. 

Outside open stairways, for general use, 
are often seen on two- or three-story 
factories. These are better exits, in case 
of fire, than the ordinary fire escape, be- 


one 


one 


cause the occupants are accustomed to 
using them. Each outside’ stairway 


should, if possible, be covered by a roof 
to keep off snow and rain. Wooden stair- 
ways are not recommended; they require 
frequent inspection, and 
placement when they begin to rot. 

The so-called stairway-type fire escape 
is simply an outside stairway for emer- 
gency use. Many fire escapes built only 
“to comply with the law” show several 
or all of the following defects: Flimsy 
construction, excessive openings between 
platform bars, inaccessibility from work- 
rooms or public passageways, lack of fire- 


| proof windows to protect against fire in 
| lower stories, 
| level. use on high buildings where height 
| causes panic, unsafe condition caused by 


lack of extension to street 


lack of maintenance, and ice, and 
obstructions. Fire escapes are also open 
to the following general objections as 
compared with enclosed stairways: They 
no protection to property: 
add nothing to the convenience of the 
building for daily use; and, being never 
used except in emergency, when emer 
gency and panic come the occupants often 
forget or do not know how them. 
It is nevertheless true that a stairway 
fire preferably called an outside 
stairway—if properly located, 
constructed and protected, is a safe, effi- 
cient exit. 

The National Safety Council of Chicago 
prepared several bulletins on the 
subject of the protection of life against 
fire, and it is from some of these bulle- 
tins that the foregoing information has 
been abstracted. These bulletins are ob- 
tainable in loose-leaf form. 


snow 


to use 


escape- 


designed, 


has 





stories | 


So persons may go, 


repair or re-| 


they | 
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Four Reasons Why 
Williams Should Make Your 
Special Drop-Forgings 


Because of broad Experience, covering 
nearly half a century, in making Drop- 
Forgings for leading manufacturers. 


Because Quality has always been the 
first consideration in Williams’ product. 


Because Dependability of Williams’ 
Superior Drop-Forgings will safeguard 
your own output. 

Because Four Complete Plants, in 
widely separated localities, offer un- 
usual manufacturing and shipping 
facilities. Correspondence invited. 


We also manufacture and carry in 
stock a large variety of Machinists’ Tools, 
and will be pleased to send, gratis, books 
on any or all of the following list: “*Bull- 
dog’’ Wrenches, Drop-Forged Wrenches, 
Screw Wrenches, Wrench Sets, Pipe 
Wrenches and Vises, Machinists’ Tools, 
Lathe Dogs, Clamps, Caliper Gauges, 
Tool Holders, Eye Bolts, Hoist Hooks, 
Wire Rope Sockets. 


Bl DROP —-FORGINGS 
often cheaper than castings 
—always far superior — 


J. H. WILLIAMS @ CO. 


‘“‘The Drop-Forging People” 


CHICAGO 
1028 W. 120th St. 


BUFFALO 


28 Vulcan St 


St. Catharines, Ontario 


BROOKLYN 


28 Richards St 
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BATTLESHIPS. 
Airplanes destroy ships?...322 
Rattleship and junk heap.. 
Bombing a battleship...... 125 
British fieet of today...... #290 
Bulge an efficient protection.363 
“Constellation,” new cruiser.*91 


312 





Electric battleship........ #244 
Jane's Fighting Ships...... 182 
Leading navies compared. .*130 
Lessons of the war........ 163 


Motive power, new cruiser.*113 
“Nagato,” Japan's latest... 
Old ships, new uses for.... 
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Review of ye 1920 
Roll of shipe preventing... 
Salvage, great feat of..... *371 
Steel motor frames, casting.*69 
Target, super-dreadnaught. .363 
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Big subs ineffective........ 163 
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Aqueducts ancient and mod- 


| MELT AST ECT OT ree 162 
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Canada’s superpowe r zone 

Canada: water power. 
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Currents from high in air 
Delaware River plan owes 
Developments, gigantic 2 
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Fuel conservation opinions.368, 
386 
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°261, 266 
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Power in Halifax raed 
Power plant, P hilippines 8 
Power undertakings. 50 
203, 283, 303, 423, 
Resorts and water supply 
St. Lawrence, power from . 303 





Tidal power in France. . . .802 
Tidal power, limits of.....162 
Waterfalls, harnessing... ..403 
WATER RESOURCES, abusing. .*90 
WATERWAYS, GERMANY'’S 161 
SATHER. See METEOROLOGY. 
WEED, THE FRAGRANT. *406 


WEIGHING, body heat affects 166 
WE IGHING ten-millionth of mil- 
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DOW cleaning made safe. .*25 
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Are system in radio.......343 
Call signal, radio......... 143 
Cavite improvement...... 483 
Dantzig, wireless at ..... 66 
Direction-finding errors... ..183 
Loop antennae, latest in *29 
Making radio commonplace. *133 
Masts, wood, for radio. 303 


Notes, brief... .83, 243, 343. 483 


Panel, remote-control... .. 123 
Pocket book radio set. 2038 
Radio receiver for eve rybody 
*354 
Radio to your office....... 203 
Radio with are transmitter.*410 
Siasconset radio station... .243 
Stations, new, foreign... .. 183 


208, 243, 283, 363, 423. 483 


Type writer, radio..........188 

Vacuum tube as engineering 
E sio Sc ghawia de Gian 125 

Why not radio?.......... °152 
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Black walnut to fore...... ‘ 
Borers, wood......... *111, 18 
Cypremm, eoler of... 0.006%. 
Fire proofing wood....... 
Oak woods: identification. . 
Pine stumps, distilling... . 
Preservatives, wood ..... ¢ 
Redwood, special uses of. .*286 
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Veneers, artificial ........ 483 
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Fitting shoes by ......... *513 
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“America” to be preserved. .362 


King’s cup ocean race...... 122 
“Mayflower,” challenger. ..*407 
Speed 50 years ago ...... 443 
Z 
SPPELINS. See AFRONAUTICS. 
ZERO. BELOW ............- *466 
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10 years of service 


Pierce-Arrow has ten years’ experience 
with over 20,000 trucks in actual road 
service. The service organization has 
watched minutely these trucks perform. 
This knowledge was used in designing 
the present line of trucks so that 


They last and keep running at a minimum 
cost and upkeep expense. They do more 
work, make more trips and make each trip 
in minimum time. 


They carry maximum effective loads and are 
always ready for service. They can be easily 
run with the least wear and strain. 


lerce ..2.. 


2 -ton $3750 
3ieton 4950 
5 -ton 5700 

All Prices F.O.B. Buffalo 


THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 






































To produce a better truck at a reasonable 
price is only the first service of Federal 


Making this truck perform its task more easily, 
quickly, and more cheaply is the second 


This exclusively Federal elevated dump body, 
for instance, permits Federal to serve in a 
manner and in places where others cannot— 


’ 


TTT The Federal Elevating i 
Dump Body in Action 





yw 








The Federal elevating dump 
body—a product of the Body 
Designing Department of the 
Federal Motor Truck Company 
and mounted only on Federal 
chassis—possesses many distinct 
and improved features. Simple 
in design and operated by the 
hydraulic hoist, it raises the body 
to a height of from 6 to 7 feet 
above the ground level, permit- 
ting quick and easy loading and 
unloading where a high eleva- 
tion is necessary. As it is a com- 
bination body, it may be used 
either as a regular or elevating 
dump body. 























FEDERAL MOTOR TRUCK COMPANY 


DETROIT, MICHIGAN 














One to 
Seven Tons 


Capacities 
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